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Abstract

Background: This study aimed to investigate the correlation of long non-coding RNA
T-cell factor 7 (Inc-TCF7) with clinical features and prognosis in patients with multiple
myeloma (MM).

Methods: Totally, 216 newly diagnosed symptomatic MM patients and 60 healthy
controls (HCs) were enrolled. Bone marrow samples were collected from patients
before treatment and from HCs on donation to detect Inc-TCF7 expression in plasma
cells by reverse transcription quantitative polymerase chain reaction. Besides, clinical
response, progression-free survival (PFS), and overall survival (OS) of patients were
assessed.

Results: Lnc-TCF7 expression was increased in patients with MM compared with
HCs. Lnc-TCF7 expression was highest in international staging system (ISS) stage
Il patients, followed by ISS stage Il patients, and then ISS stage | patients, while
Inc-TCF7 expression was similar in patients with different immunoglobulin subtypes
and Durie-Salmon stages. Regarding chromosomal abnormalities, Inc-TCF7 expres-
sion positively correlated with t(4; 14) and Del(17p), whereas no correlation of Inc-
TCF7 expression with t(14; 16), 1g21 amplification, Del(13q), or hyperdiploid was
observed in patients with MM. Furthermore, Inc-TCF7 expression positively corre-
lated with serum creatinine, beta-2-microglobulin, and lactate dehydrogenase in pa-
tients. Besides, Inc-TCF7 was negatively associated with complete response but not
overall response rate in patients. Additionally, patients with Inc-TCF7 high expression
exhibited shorter PFS and OS compared to patients with Inc-TCF7 low expression.
Conclusion: Lnc-TCF7 might have clinical value in aiding disease management and

prognosis prediction of MM.
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1 | INTRODUCTION

Multiple myeloma (MM), the second most common hematological
malignancy, is characterized by abnormal proliferation of monoclo-
nal plasma cells in bone marrow and overproduction of monoclonal
immunoglobulin in serum and/or urine with an estimated 159 985
new cases and 106 105 deaths worldwide in 2018.%2 The typical
symptoms of MM are bone pain, hypercalcemia, anemia, and renal
insufficiency.3 Over the last two decades, the introduction of immu-
nomodulatory agents, proteasome inhibitors, monoclonal antibod-
ies, and histone deacetylase inhibitor has improved the depth and
duration of treatment responses and prolonged survival in patients
with MM.*> Unfortunately, a considerable number of patients even-
tually suffer from disease recurrence and/or respond poorly to these
treatments.® Therefore, the exploration of potential biomarkers is
necessary for disease risk assessment, disease monitoring, and prog-
nosis prediction of MM.

Long non-coding RNAs (LncRNAs), a class of non-coding RNAs,
consist of more than 200 nucleotides with no open reading frame.”
CertainIncRNAs such as IncRNAUCA 1 and IncRNAXLOC_013703
have been proposed as oncogenes or tumor suppressors in multi-
ple cancers.8'° Long non-coding RNA T-cell factor 7 (Inc-TCF7),
a recently identified IncRNA, is involved in the tumorigenesis of
solid tumors such as colorectal cancer and liver cancer.**® For
example, knockdown of Inc-TCF7 suppresses the migration and in-
vasion of colorectal cancer cells.*? Another study illuminates that
Inc-TCF7 facilitates the self-renewal of liver cancer stem cells.'®
In clinical studies, Inc-TCF7 is associated with poor prognosis in
patients with colorectal cancer and glioma.'**> Additionally, it is
shown that Inc-TCF7 activates Wnt signaling pathways through
the recruitment of the Switch/Sucrose non-fermentable complex
to T-cell factor 7 (TCF7) promoter.’® Meanwhile, Wnt signaling
pathway functions as an important regulator for cell differentia-
tion, proliferation, and apoptosis of MM.'¢ Based on these percep-
tions, we speculated that Inc-TCF7 might have clinical implications
in the progression and prognosis of MM. However, no related
studies have been reported yet. Therefore, we investigated the
correlation of Inc-TCF7 with clinical features and prognosis in pa-
tients with MM, aiming to provide a new perspective for Inc-TCF7
in assisting personalized treatments and improving prognosis of
MM.

2 | METHODS
2.1 | Participants

A total of 216 newly diagnosed symptomatic MM patients were con-
secutively enrolled in Shidong Hospital of Yangpu District form July
2015 to June 2019. The inclusion criteria in this study were as follow:
(a) diagnosed as de novo symptomatic MM according to International

Myeloma Working Group (IMWG) criteria of multiple myeloma®’;

(b) age above 18 years old; and (c) without other hematologic malig-
nancies or solid tumors. The exclusion criteria were (a) smoldering
(asymptomatic) myeloma; (b) plasmablastic lymphoma; (c) history of
chemotherapy or radiotherapy; (d) history of stem cell transplantation;
and (e) pregnant or lactating women. Besides, 60 healthy bone marrow
donors were recruited as healthy controls (HCs) between July 2015
and August 2019. This study was approved by the Institutional Review
Board of Shidong Hospital of Yangpu District. All participants or their

guardians provided the written informed consents before enrollment.

2.2 | Data collection

The clinical characteristics of patients were collected after the writ-
ten informed consents were obtained, which included: (a) demo-
graphic characteristics (age and gender); (b) immunoglobulin subtype
(eg, immunoglobulin G (IgG), and immunoglobulin A (IgA) and other
subtypes); (c) bone status (eg, bone lesion); (d) renal function status
(eg, renal impairment); (e) biochemical indexes (eg, hemoglobin (Hb),
calcium, serum creatinine (Scr), albumin (ALB), beta-2 microglobulin
(B2-MG), and lactate dehydrogenase (LDH); (f) chromosomal abnor-
malities (eg, t(4; 14), t(14; 16), and Del (17p)); and (g) clinical stage

(Durie-Salmon stage and ISS stage).*®?

2.3 | Sample collection

Bone marrow samples of patients were collected before treat-
ment, and bone marrow samples of HCs were obtained on dona-
tion. After collection, the bone marrow samples were separated
for bone marrow mononuclear cells using gradient density cen-
trifugation. Then, CD138-positive plasma cells were isolated from
mononuclear cells using CD138-coated magnetic beads (Miltenyi
Biotec), and the procedure was consistent with the manufacturer's
instructions. The relative expression of Inc-TCF7 in plasma cells
was detected by reverse transcription quantitative polymerase
chain reaction (RT-gPCR).

2.4 | RT-gPCR

Firstly, total RNA was isolated from CD138-positive plasma cells
using PureZOL RNA isolation reagent (Bio-Rad). Then, RNA was
reverse-transcribed into cDNA using iScript™ cDNA Synthesis Kit
(Bio-Rad). Subsequently, IncRNA TCF7 relative expression was
determined by performing polymerase chain reaction with KOD
SYBR® gPCR Mix (Toyobo). LncRNA TCF7 relative expression

2725 method using GAPDH as internal refer-

was calculated by
ence. Sequences of primers used were as follow: Inc-TCF7, for-
ward: 5 GAAGCCCGTATTAGACTGAATGGT 3', reverse: 5" TTG
AGACAATCTGGTATGAGGACAC 3'; GAPDH, forward: 5' GACCACA

GTCCATGCCATCAC 3/, reverse: 5" ACGCCTGCTTCACCACCTT 3"
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2.5 | Treatment

After enrollment, all patients received appropriate treatment regi-
mens according to their clinical status and guideline for MM,2° which
included: (a) bortezomib/dexamethasone (BD) (bortezomib at a dose
of 1.3 mg/m2 on day 1, day 4, day 8, day 11; dexamethasone at a
dose of 20 mg/d on day 1, day 2, day 4, day 5, day 8, day 9, day 11,
day 12; 21 days as a cycle); (b) bortezomib/cyclophosphamide/dex-
amethasone (BCD) (bortezomib at a dose of 1.3 mg/m2 on day 1,
day 4, day 8, day 11; cyclophosphamide at a dose of 140 mg/m? and
dexamethasone at a dose of 20 mg/d on day 1-4; 21 days as a cycle);
(c) lenalidomide/low-dose dexamethasone (Rd) (lenalidomide at a
dose of 25 mg/d for 21 days; dexamethasone at a dose of 20 mg/w;
28 days as a cycle); (d) melphalan/prednisone/bortezomib (MPB)
(melphalan at a dose of 9 mg/m? and prednisone at a dose of 60 mg/
m? on day 1-4; bortezomib at a dose of 1.3 mg/m? on day 1, day 4,
day 8, day 11, day 22, day 25, day 29, and day 32; 42 days as a cycle);
and (e) Bortezomib or Dexamethasone/cyclophosphamide/etopo-
side/cisplatin (DCEP) (dexamethasone at a dose of 30 mg/d, cyclo-
phosphamide at a dose of 400 mg/mz, etoposide at a dose of 40 mg/
m? and cisplatin at a dose of 10 mg/m? on day 1-4; 28 days as a cycle).
After treatment for 2 to 4 cycles, clinical response of patients was
assessed based on guideline for MM,?° which included complete re-
sponse (CR), very good partial response (VGPR), and partial response
(PR). And overall response rate (ORR) was determined by combining
the proportion of patients who achieved confirmed CR, VGPR, or
PR during treatment. After clinical response assessment, subsequent
therapies including autologous stem cell transplant, allogeneic stem
cell transplant, or continue myeloma therapy were conducted for the
patients according to guideline for MM.2° DCEP, as a salvage treat-
ment, was used for patients who did not respond to initial induction
therapies (BD, BCD, Rd, or MPB).

2.6 | Follow-up

Intensive follow-up was carried out for all patients until June 30,
2019, and the median follow-up duration was 29.0 months ranging
from 2.0 to 47.0 months. Progression-free survival (PFS) was meas-
ured from the date of initiation of treatment to the date of disease
progression or death. Overall survival (OS) was measured from the
date of initiation of treatment to the date of death. The patients not
known whether the disease has progressed or whether they have
died at the last follow-up were censored on the date last visit or on

the date they were last known to be alive.

2.7 | Statistical analysis

Statistical analysis was performed using SPSS 22.0 (IBM), and fig-
ures were plotted using GraphPad Prism 7.00 (GraphPad Software).
Continuous variables (age, Hb, calcium, Scr, ALB, p2-MG, and LDH)

were checked for normality by using the Kolmogorov-Smirnov test.

The normally distributed variables (age, Hb, and calcium) were pre-
sented as mean * standard deviation (SD); the non-normal distrib-
uted variables (Scr, ALB, p2-MG and LDH) were presented as median
(interquartile range, IQR). Categorical variable (gender, immunoglob-
ulin subtype, bone status, renal function status, clinical stage, and
chromosomal abnormalities) was displayed as count (percentage).
Comparison between two groups was determined by Wilcoxon rank
sum test, and comparison among groups was analyzed by Kruskal-
Wallis H test. Correlation between two continuous variables was
determined by Spearman's rank correlation test. PFS and OS were
displayed using Kaplan-Meier curves, and the difference of PFS and
OS between groups was determined by log-rank test. P value < .05
was considered as significant.

3 | RESULTS
3.1 | Characteristics of MM patients

The mean age of patients with MM was 57.8 + 8.8 years, and there
were 83 (38.4%) females and 133 (61.6%) males. As for Durie-
Salmon stage, 23 (10.6%) and 193 (89.4%) patients with MM had
Durie-Salmon stages Il and Ill, respectively. Regarding ISS stage, 44
(20.4%), 61 (28.2%), and 111 (51.4%) patients with MM were with ISS
stage |, Il, and Ill, respectively. In terms of chromosomal abnormali-
ties, 22 (10.2%), 36 (16.7%), and 20 (9.3%) of patients with MM had
t(4; 14), t(14; 16), and Del(17p) chromosomal abnormality, respec-
tively. The detailed information of immunoglobulin subtype, bone
status, renal function status, and biochemical indexes of patients
with MM was listed in Table 1.

3.2 | Comparison of Inc-TCF7 between MM
patients and HCs

The Inc-TCF7 relative expression was higher in patients with MM
(Median: 2.732 [IQR: 1.708-4.342]) than that in HCs (Median: 1.053
[IQR: 0.412-1.710]) (P < .001) (Figure 1).

3.3 | Correlation of Inc-TCF7 with immunoglobulin
subtype, Durie-Salmon stage, and ISS stage in
MM patients

No difference of Inc-TCF7 relative expression was observed among
MM patients with IgG, IgA, and other immunoglobulin subtypes
(P =.127) (Figure 2A). And there was no difference of Inc-TCF7 rela-
tive expression between MM patients with Durie-Salmon stage Il
and Il (P = .800) (Figure 2B). Whereas, as for ISS stage, Inc-TCF7
relative expression was the highest in MM patients with ISS stage
111, followed by MM patients with ISS stage Il, and then MM patients
with ISS stage | (P < .001) (Figure 2C). These implied that Inc-TCF7

was correlated with advanced ISS stage in patients with MM.
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TABLE 1 Clinical characteristics of MM patients

Items

Demographic characteristics
Age (years), mean = SD
Gender, No. (%)
Female
Male
Immunoglobulin subtype
1gG, No. (%)
IgA, No. (%)
Others, No. (%)
Bone status
Bone lesion, No. (%)
Renal function status
Renal impairment, No. (%)
Clinical stage
Durie-Salmon stage, No. (%)
I
I
ISS stage, No. (%)
|
1
1l
Biochemical indexes
Hb (g/L), mean £ SD
Calcium (mg/dL), mean + SD
Scr (mg/dL), median (IQR)
ALB (g/L), median (IQR)
f2-MG (mg/L), median (IQR)
LDH (U/L), median (IQR)
Chromosomal abnormalities
t(4; 14), No. (%)
t(14; 16), No. (%)
Del(17p), No. (%)
1921 amplification, No. (%)
Del(13q), No. (%)
Hyperdiploid, No. (%)
Induction Treatments
BD, No. (%)
BCD, No. (%)
Rd, No. (%)
MPB, No. (%)

MM patients
(N =216)

57.8+8.8

83(38.4)
133 (61.6)

125(57.9)
48(22.2)
43(19.9)

161 (74.5)

83(38.4)

23(10.6)
193 (89.4)

44 (20.4)
61(28.2)
111 (51.4)

100.2 +24.8
9.9+2.0

1.9 (1.4-2.3)
33.0(29.0-37.0)

5.6 (2.9-9.5)

208.2 (176.4-238.9)

22(10.2)
12 (5.7)
20(9.3)
82(38.0)
43(29.6)
96 (44.4)

82(38.0)
35(16.2)
59 (27.3)
40 (18.5)

Abbreviations: ALB, albumin; BCD, Bortezomib/cyclophosphamide/
dexamethasone; BD, Bortezomib/dexamethasone; Hb, hemoglobin;
IgA, immunoglobulin A; IgG, immunoglobulin G; IQR: interquartile

range; ISS, International Staging System; LDH, lactate dehydrogenase;
MM, multiple myeloma; MPB, Melphalan/prednisone/bortezomib; Rd,

Lenalidomide/low-dose dexamethasone; Scr, serum creatinine; SD,
standard deviation; p2-MG, Beta-2-microglobulin.

150 P < 0.001

— 10.04 °

(

Lnc-TCF7 relative expression
2-AAC1

o
o

MM patients HCs
(N=216) (N=60)

FIGURE 1 TheInc-TCF7 relative expression in MM patients and
HCs. The Inc-TCF7 relative expression between MM patients and
HCs. Comparison of Inc-TCF7 relative expression between MM
patients and HCs was assessed by Wilcoxon rank sum test. P < .05
was considered significant. Lnc-TCF7, long non-coding RNA T-cell
factor 7; MM, multiple myeloma; HCs, healthy controls

3.4 | Correlation of Inc-TCF7 with chromosomal
abnormality in MM patients

Lnc-TCF7 relative expression was positively correlated with t(4; 14)
(P =.006) (Figure 3A) and Del(17p) (P = .034) (Figure 3C), while no
correlation of Inc-TCF7 relative expression with t(14; 16) (P = .116)
(Figure 3B), 1g21 amplification (P = .057) (Figure 3D), Del(13q)
(P = .271) (Figure 3E), or hyperdiploid (P = .111) (Figure 3F) was ob-
served in patients with MM.

3.5 | Correlation of Inc-TCF7 with key biochemical
indexes in MM patients

Lnc-TCF7 relative expression was positively correlated with Scr
(P =.012, r = .170), p2-MG (P < .001, r = .336), and LDH (P = .019,
r =.160) in patients with MM (Table 2). Whereas, no correlation of
Inc-TCF7 relative expression with Hb (P = .634, r = .033), calcium
(P =.570, r = -.039), or ALB (P = .256, r = -.078) was observed in
patients with MM (Table 2).

3.6 | Correlation of Inc-TCF7 with treatment
response in MM patients

There were 56 (25.9%) and 162 (75.0%) patients with MM who
achieved CR and ORR, respectively (Figure 4A). Lnc-TCF7 relative
expression was reduced in patients with MM who achieved CR com-
pared to MM patients who did not achieve CR (P < .001) (Figure 4B),
while no difference of Inc-TCF7 relative expression was observed
between MM patients who achieved ORR and MM patients who
did not achieve ORR (P = .244) (Figure 4C). These indicated that Inc-
TCF7 was negatively correlated with CR in patients with MM.
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FIGURE 2 Comparison of Inc-TCF7 relative expression among MM patients with different immunoglobulin subtype, Durie-Salmon stage,
and ISS stage. Comparison of Inc-TCF7 relative expression among MM patients with 1gG, IgA, and other immunoglobulin subtypes was
determined by Kruskal-Wallis H test (A). Comparison of Inc-TCF7 relative expression among MM patients with Durie-Salmon stage Il and

I1l was performed by Wilcoxon rank sum test (B). Correlation of Inc-TCF7 relative expression with 1SS stage in MM patients was conducted
by Spearman's rank correlation test (C). P < .05 was considered significant. Lnc-TCF7, long non-coding RNA T-cell factor 7; MM, multiple
myeloma; ISS, international staging system; IgG, immunoglobulin G; IgA, immunoglobulin A; HCs, healthy controls
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FIGURE 3 Comparison of Inc-TCF7 among MM patients with different chromosomal abnormalities. Comparison of Inc-TCF7 relative
expression between MM patients with t(4; 14) and MM patients with non-t(4; 14) (A). Comparison of Inc-TCF7 relative expression between
MM patients with t(14; 16) and MM patients with non-t(14; 16) (B). Comparison of Inc-TCF7 relative expression between MM patients with
Del(17p) and MM patients with non-Del(17p) (C). Comparison of Inc-TCF7 relative expression between MM patients with 121 amplification
and MM patients with non-1g21 amplification (D). Comparison of Inc-TCF7 relative expression between MM patients with Del(13g) and MM
patients with non-Del(13q) (E). Comparison of Inc-TCF7 relative expression between MM patients with hyperdiploid and MM patients with
non-hyperdiploid (F). Comparison of Inc-TCF7 was assessed by Wilcoxon rank sum test. P < .05 was considered significant. Lnc-TCF7, long

non-coding RNA T-cell factor 7; MM, multiple myeloma

3.7 | Percentage of patients received CR and

treatment, 11 (27.5%) and 29 (72.5%) patients with MM received CR

and ORR, respectively.

percentage of patients received ORR under different
treatment regimens

Under BD treatment, 24 (29.3%) and 65 (79.3%) patients with MM

3.8 | Correlation of Inc-TCF7 with survival profiles

received CR and ORR, respectively (Figure S1). Under BCD treat-

ment, 10 (28.6%) and 27 (77.1%) patients with MM received CR and
ORR, respectively. Under Rd treatment, 11 (18.6%) and 39 (66.1%)
patients with MM received CR and ORR, respectively. Under MPB

in MM patients

Patients with MM were divided into two groups, Inc-TCF7 high ex-
pression and Inc-TCF7 low expression, based on their median value
of Inc-TCF7 relative expression (2.732). MM patients with Inc-TCF7
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high expression exhibited shorter PFS than that in MM patients with
Inc-TCF7 low expression (P < .001) (Figure 5A). And MM patients
with Inc-TCF7 high expression presented shorter OS than that in
MM patients with Inc-TCF7 low expression (P < .001) (Figure 5B).
These implied that Inc-TCF7 was correlated with unfavorable sur-

vival profiles in patients with MM.

4 | DISCUSSION

In the present study, we discovered that (a) the Inc-TCF7 relative
expression was elevated in MM patients compared to HCs; (b) Lnc-
TCF7 positively correlated with ISS stage, t(4; 14), and Del(17p) chro-
mosomal abnormality in patients with MM, and it was also positively
associated with key biochemical indexes including Scr, p2-MG, and
LDH level; and (c) Lnc-TCF7 high expression was associated with
lower CR and worse survival profiles in patients with MM.

MM is a heterogenous disease with complex molecular bio-
logical characteristics.?* Pathologically, malignant MM usually
evolves from asymptomatic monoclonal gammopathy of underde-
termined significance along with bone marrow microenvironment

changes, genetic and cytogenetic abnormalities, which resulted

TABLE 2 Correlation of Inc-TCF7 with biochemical indexes in
MM patients

Lnc-TCF7
Correlation
Items P value coefficient (r)
Hb .634 .033
Calcium .570 -.039
Scr .012 .170
ALB .256 -.078
p2-MG <.001 .336
LDH .019 160

Note: Correlation was determined by Spearman's rank correlation test.
Abbreviations: ALB, albumin; Hb, hemoglobin; LDH, lactate
dehydrogenase; MM, multiple myeloma; Scr, serum creatinine; p2-MG,
Beta-2-microglobulin.

in end-organ damage, renal insufficiency, anemia, elevated bone
marrow angiogenesis, and osteolytic bone lesions.®?2 Due to the
genetic clonal heterogeneity of MM, treatment of patients re-
mains as one of the main challenges.® Therefore, it is urgent to
explore the biomarkers for disease development and progression.
Among the commonly investigated IncRNAs, Inc-TCF7 dysregula-
tion is previously demonstrated to be associated with the onset
and pathological features of several cancers.**® For instance, Inc-
TCF7 expression is upregulated in colorectal cancer tissues com-
pared with adjacent normal tissues and is associated with tumor
size, differentiation degree, tumor-node-metastasis grade, lymph
node metastasis, and depth of invasion in patients with colorectal
cancer.!? Another study reveals that Inc-TCF7 expression is higher
in glioma tissues than that in normal brain tissues, and its high
expression correlates with higher WHO grade (111/1V) and larger
tumor size (23 cm) in patients with glioma.15 In addition, Inc-TCF7
is shown to activate Wnt/p-catenin signaling cascade, which is es-
sential for the development of MM.131% However, the study re-
garding the role of Inc-TCF7 in the pathogenesis of MM is lacking.
In the present study, we investigated the correlation of Inc-TCF7
with disease risk and clinicopathological features in patients with
MM. We observed that Inc-TCF7 relative expression was higher
in patients with MM than that in HCs. This could be explained
by that Lnc-TCF7 might facilitate the abnormal proliferation and
apoptosis of monoclonal plasma cells in bone marrow through me-
diating Wnt signaling pathway and the mutation of extracellular
signal-regulated kinase signaling pathway, which led to the malig-
nant growth of plasma cells and increased risk of MM. Additionally,
Inc-TCF7 was positively associated with ISS stage, t(4; 14), and
Del(17p) chromosomal abnormality in patients with MM. The
possible explanations were as follow: (a) Lnc-TCF7 was correlated
with elevated severity of renal dysfunction (higher Scr and p2-MG
level), which contributed to advanced ISS stage in patients with
MM, and (b) Lnc-TCF7 might induce aberrant class-switch recom-
bination, V(D)J rearrangement or receptor revision via regulating
its downstream pathways, which resulted in t(4; 14) and Del(17p)
chromosomal abnormality in patients with MM. However, these
speculations needed further validation.

(A) (B) (©)
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s 24 24 o
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FIGURE 4 Comparison of Inc-TCF7 in MM patients with different treatment response status. The percentage of MM patients achieved
CR and ORR (A). Comparison of Inc-TCF7 relative expression between MM patients who achieved CR and MM patients who did not achieve
CR (B). Comparison of Inc-TCF7 relative expression between MM patients who achieved ORR and MM patients who did not achieve ORR
(C). Comparison of Inc-TCF7 was performed by Wilcoxon rank sum test. P < .05 was considered significant. Lnc-TCF7, long non-coding RNA
T-cell factor 7; CR, complete response; ORR, overall response rate; MM, multiple myeloma
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Comparison of PFS between MM patients with Inc-TCF7 low expression and Inc-TCF7 high expression (A). Comparison of OS between
MM patients with Inc-TCF7 low expression and Inc-TCF7 high expression (B). PFS and OS were plotted with Kaplan-Meier curves, and the
comparison of PFS and OS was determined by log-rank test. MM, multiple myeloma; Lnc-TCF7, long non-coding RNA T-cell factor 7; PFS,

progression-free survival; OS, overall survival

Existing evidence illuminates the clinical implication of Inc-
TCF7 as a prognostic factor for some cancers such as colorectal
cancer and glioma.’*5 Colorectal cancer patients with Inc-TCF7
high expression exhibit worse overall 3-year survival rates than
those with Inc-TCF7 low expression.'* Another study elucidates
that Inc-TCF7 is an independent predictive factor for poor OS in
patients with glioma.}®> Considering our findings that Inc-TCF7
was associated with advanced ISS stage, t(4;14), Del(17p) chro-
mosomal abnormality, impaired renal function (higher Scr and
p2-MG level), and increased LDH level in patients with MM, we
hypothesized that Inc-TCF7 was associated with worse prognosis
as well. In the present study, we exhibited that Inc-TCF7 was cor-
related with lower CR, shorter PFS, and OS in patients with MM.
The possible reasons were as follow: (a) Lnc-TCF7 was associated
with t(4; 14) and Del(17p) chromosomal abnormalities that might
trigger the increase of regulator T cells, myeloid-derived suppres-
sor cells, plasmacytoid dendritic cells, decrease of dendritic cells,
natural killer cells, B cells, T helper cells, and cytotoxic T cells in
bone marrow niche, which contributed to high-risk disease states,
end-organ damage, and unfavorable prognosiszi; (b) Lnc-TCF7
was associated with higher Scr, $2-MG, LDH level, and more ad-
vanced ISS stage, which were responsible for tissue damage,
end-organ injury, more accelerated disease state, and poor sur-
vival in patients with MM; and (c) Lnc-TCF7 induced the aberrant
activation of Wnt/B-catenin signaling in the bone marrow niche,
which mediated the proliferation, migration, and drug resistance
of MM cells, thus resulting in unsatisfied prognosis in patients with
MM.23 Besides, several experimental studies have illustrated the
effect of Inc-TCF7 on the carcinogenesis of multiple cancers by
regulating potential pathways such as miR-200c/EpCAM axis and

13-15,24.25 \while the mechanism of Inc-TCF7

Wt signaling pathway,
underlying the pathogenesis of MM remains unclear. In glioma,
Inc-TCF7 enhances the proliferation, migration, and self-renewal
of glioma cells by inhibiting the miR-200c/EpCAM axis.?> In he-
patocellular carcinoma, Inc-TCF7 triggers Wnt signaling pathway
through recruiting the Switch/Sucrose non-fermentable complex

to the promoter TCF7, which subsequently facilitates self-renewal

maintenance and tumor propagation of cancer cells.'® Meanwhile,
the activation of Wnt signaling is reported to promote the growth,
survival, migration, and invasion of MM cells.’ In the light of the
above context, we speculated that Inc-TCF7 might be involved in
the development and progression of MM via modifying Wnt sig-
naling as well. However, further experiments needed to verify our
speculation.

This study disclosed the clinical implications of Inc-TCF7 in pa-
tient with MM, which might assist clinical decision-making and dis-
ease management of MM. However, the present study was subject
to certain limitations: (a) Patients were recruited from a single cen-
ter with a relatively small sample size, which might result in a se-
lection bias and limit the generalizability of our findings. Thereby,
further study with patients recruited from multiple centers needed
to validate our findings. (b) The detailed mechanism of Inc-TCF7
in the development and progression of MM was not investigated.
Thus, further experiments should be carried out. (c) The patient
with MM included in our study were all symptomatic MM patients;
thus, the predictive value of Inc-TCF7 for prognosis in asymptom-
atic MM patients was not explored. (d) The follow-up duration could
be extended to further validate the findings. (e) Only the Inc-TCF7
expression before treatment was measured, whereas the Inc-TCF7
expression was not detected when patient with MM attained CR or
relapsed, which needed further study.

In conclusion, Inc-TCF7 correlates with key exacerbated clinical
features such as advanced ISS stage, t(4; 14), and Del(17p) chromo-
somal abnormality, as well as holds the potential as a prognostic fac-
tor for poor CR and survival profiles in patient with MM. This might
offer insights for the personalized treatments, management, and

prognosis improvement of patient with MM.
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