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Introduction

>Renal cell carcinoma (R IS a
common form of urologic tumor & the
most lethal of all the genitourinary
tumors.

» 1t accounts for approximately 3.8% of
total adult human malignancies with an
annually increasing incidence.



Histologic types of RCC:

T —

> clear-cell Renal Cell Carcinoma
» Paplllary

» Chromophobe



The cancer stem cell (CSC)

hypothesis

Tumors are maintained :
population or tumor-initiating ceIIs

Self renewal

Tumor development

Disease progression & recurrence
Disease Aggressiveness
Metastasis

Resistance to conventional therapy



»A variety of markers have been
proposed to detect CSCs.

»Extensive studies have suggested
that chemokines and their receptors
play a crucial role in tumor growth,
angiogenesis.



« Are a family of structurally related
chemoattractant cytokines

* Among them, CXC chemokine ligand 12
(CXCL12; stromal cell-derived factor 1 [SDF-1])

is expressed by stromal cells such as fibroblasts
and endothelial cells .



Introduction

+ Chemokine stromal-derived factor 1 (SDF-1),
also known as CXCL12, SDF-1 has been shown
to regulate many essential biological
processes:

cardiac and neuronal development,
stem cell motility, angiogenesis, apoptosis
tumorigenesis.

CXCL12 sends its signals through its cognate
receptor CXCR4.



* CXCR4 is a CSC marker and candidate
oncogene in several types of human
tumors including renal cell carcinoma
(RCO).

#* CXCR4 is of particular importance in
tumor biology, especially in tumor
metastasis.
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Figure 2. Importances of the CXCR4 chamokine receptor and its ligand, CXCL1Z2,
in the umor mbicrocanvirconment and for targeted metastasis. Within hypoxic
11 araas of tumors, both CXCL12 axpression by fibrobdasts and CXCH4 axpression on
tumor cealls Increases, which stmulates tumor cell motility amnd Ivasivanaess.



Objective

+To evaluate the expression level of CSC
marker, CXCR4 with tumor
clinicosubtypes of renal cell carcinoma
pathological features in different using
immunohistochemistry on TMAs
(Tissue Microarrays).



Material & Method

+The expression of CXCR4 in
specimens from RCC patients was
evaluated by immunohistochemistry
on a tissue microarray(TMA)



*173consecutive pati
renal cell carcinoma (RCC) betw
2015 were selected including:

# 106 (61.3%) ccRCC
# 35(20.2%) Papillary
+ 32(18.5%) Chromophobe

# The association between expression of this
marker and tumor characteristics was then
analyzed.




Patients demographic &

Clinicopathologic features

» Age and gender of patients

» Grade & Tumor stage of tumor

» Tumor size (the maximum tumor diameter)

» Necrosis

» Invasion to Renal sinus, Fat, Pelvis, Vein,
fasiageorta ,\enous invasion, adrenal and
lymph node.



Tissue microarray (TMA)

1-The pathologists examined the Hematoxylin and Eosin
(H&E)

2-Marked the representative areas of the tumors

3-Each donor block, and then precisely transferred to a new
recipient paraffin block using Tissue Arrayer Minicore
(ALPHELYS,Plaisir,France)

w 12016
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Immunohistochemistry staining:

« All TMA sections were deparafinized in 60 C for
20 minutes and rehydrated with graded alcohol.

e Tissue endogenous peroxides were blocked with
3% H,o0, In methanol for 20 minutes at room
temperature.

o After three times washing, the antigen retrieval
was performed by immersing the tissues in Citrate
buffer (pH=6.0) for 10 minutes in an autoclave.

 Using protein blocker (Dako), 30 min.




+ The tissue sections were incubated \
Including mouse monoclonal , dilution: 1/400

(CXCR4-Abcam) for overnight at 4 C.

+ TMA slides were then incubated with anti-rabbit/anti-mouse
Envision (Dako) as the secondary antibody for 30 minutes.

+ The staining patterns were visualized by exposure to 3, 3’-
diaminobenzidine (DAB, Dako) and counterstained with
hematoxylin (Dako).

« Finally, the slides were dehydrated in alcohol, cleared in
xylene (Dako), and mounted for examination.

# Human normal Renal section was used as a positive and
negative control.




Controls (Normal Renal Tissue)

Negative

Positive




All images are taken at

X 100 magnification

Clear cell Renal cell carc

Papillary

Chromophob




Evaluation of Immunostaining scores:

+ Evaluation by two pathologist

+ The Intensity of staining was scored :

+ 0 (negative), 1 (weak), 2 (moderate), and 3 (strong).

+ The percentage of positive cells between 0 -100%

+ Histochemical score (H-score) as the final score: (0-300)

Intensity X percentage of positive cells

+ H-score were classified into three groups:
« 0-1001s 1, 101-200 is 2 and 201-300 is 3.

« Statistical analysis: SPSS 20, P value <0.05 was considered
statistically significant



Intensity of staining H-score(3 groups)

Patients and tumor characteristics o0 (negative) 1+ (weak) 2+ (moderate 3+ (strong)
H-score H-score 101-200 H-score 201-
P-value 0-100 300 P-value
All cases 206 85(41.3) 62(30.1) 41(19.9) 18(8.7) 173(84) 20(9.7) 13(6.3)
Mean age (years) + SD
<55 96(46.6) 41(42.7) 25 (26) 21(21.9) 9(9:4) 0.68 80(83.3) 9(9-4) 7(7:3) 0.85
>55 110(53.4) 44 (40) 37(33.6) 20(18.2) 9(8.2) 93(84.5) 11(10) 6(5.5)
Gender
Male 146(70.9) 53(36.3) 49(33.6) 31(21.2) 13(8.9) 0.14 120(82.2) 16(11) 10(6.8) 0.54
Female 32(53.3) 13(21.7) 10(16.7) 5(8:3) 11 53(88-3) 67) 3(5)
Tumor grade
2 108(52.4) 47(43.5) 39(36.1) 15 (13.9) 7(65) <o.001 97(89-8) 8(7.4) 3(2-8) <0.001
3 60(29.1) 17(26.7) 21(35) 6(10) 1(1) 45(75) 9(15) 6(10)
4 8(3.9) o(0) 1(12.5) 3(37.5) 4(50) 2(25) 2(25) 4(50)
missing o o o o o 29(96.7) 1(3:3) 0(0)
tumor size (cm)
04 42(20.4) 16(38.1) 14(33.3) 8(19) 4(9:5) 0.75 35(83.3) 49:5) 3(7.1)
4.17 69(33.5) 32(46.4) 22(31.9) 12(17.4) 3(43) 64(92.8) 4(5-8) 1(1.4) 0.17
7.110 47(22.8) 20(42.6) 14(29.8) 9(19.1) 4(8.5) 37(78.7) 7(14.9) 3(6-4)
>10 48(23.3) 17(35-4) 12(25) 12(25) 7(14.6) 37(77.1) 5(10.4) 6(12.5)
Tumor staging
Stagel 54 (26.2) 22(40.7) 19(35.2) 10 (18.5) 3(5.6) 48(88.9) 4(7.4) 2(3.7)
Stagell 17(8.3) 9(52.9) 4(23.5) 4(235) 0(0) 0.02 13(76.5) 4(23.5) o(100) 0.004
Stage Il 114(55.3) 49(43) 37(32:5) 18 (15.8) 10(8.8) 100(87.7) 8(7) 6(5.3)
Stage IV 20(9.7) 5(25) 2(10) 8(40) 5(25) 11(55) 4(20) 5(25)
missing o o o o o 1(100) o(0) o(0)
Type
Clear Cell RCC 136(66) 58(42.6) 48(35.3) 18(13.2) 12(8.8) <0.001 119(87.5) 9(6.6) 8(5.9) 0.001
Papillary 40(19.4) 21(70) 6(20) 2(6.7) 1(3.3) 29(96.7) 1(3.3) o(0)
Chromophobe 30(14.6) 6(15) 8(20) 21(52.5) 5(12.5) 25(62.5) 10(25) 5(12.5)
Pelvis involvement
Absent 188(91.3) 81(43.1) 59(31.4) 36 (19.1) 12(6.4) 0.001 163(86.7) 18(9.6) 7(3-7) <0.001
Present 18(87) 0(4) 3(16.7) 5(27.8) 6(33.3) 10(55.6) 2(11) 6(33.3)
Renal sinuses involvement
Absent 89(43.2) 37(41.6) 29(32.6) 19(21.3) 4(4.5) 0.29 78(87.6) 9(10.1) 2(2.2) 0.1
Present 17(56.8) 48(41) 33(28.2) 22(18.8) 14(12) 95(81.2) 11(9.4) 11(9.4)
Fat invasion
Absent 171(83) 69(40.4) 57(333) 35(20.5) 10(5.8) 0.004 148(86.5) 16(9-4) 7(4-1) o.o01
Present 35(17) 16(45-7) 5(14.3) 6(17.1) 8(22.9) 25(71.4) 4(11.4) 6(17.1)
Fasiagerota invasion
Absent 200(97.1) 84(42) 62(31) 38(19) 16(8) 0.02 171(85.5) 18(9) 1(5.5)
Present 6(2.9) 1(16.7) 0(0) 3(50) 2(33:3) 2(33:3) 2(33:3) 2(33:3) 0.002
Vein invasion
Absent 193(93.7) 84(43.5) 58(30.1) 37(19:2) 14(7.3) 0.006 166(86) 18(9.3) 9(4.7) 0.001
Present 13(63) 1(7.7) 4(30.8) 4(30.8) 4(30.8) 7(53.8) 2(15.4) 4(30.8)
Necrosis
Absent 122(59.2) 64(52) 39(31.7) 15(12.2) 5(4.1) <0.001 114(92.7) 5(4.1) 4(33) <0.001
Present 83(40.3) 21(25.3) 23(27.7) 26(31.3) 13(15.7) 59(71.1) 15(18.1) 9(10.8)
Venus invasion
Absent 166(80.6) 75(45.2) 47(28.3) 34(20.5) 10(6) 0.01 144(86.7) 16(9.6) 6(3.6) 0.005
Present 40(19.4) 10(25) 15(37.5) (17.5) 8(20) 29(72.5) 4(10) 7(17.5)
Adrenal invasion
Absent 198(96.1) 8.3(41.9) 60(30.3) 38(19.2) 17(8.6) 0.56 166(83.8) 20(10.1) 12(6.1) 0.51
Present 8(3.9) 2(25) 2(25) 3(37.5) 1(12.5) 7(87.5) 0(0) 1(12.5)
Lymph node invasion
Absent 186(90.3) 82(44.1) 56(30.1) 35(18.8) 13(71) 0.03 160(86) 17(9-1) 9(4.8) 0.001
Present 13(6.3) 1(7.7) 4(30.8) 4(30.8) 4(30.8) 6(46.2) 3(23-1) 4(30.8)
Not identified 7(3-4) 7(100) o(0) o(0)
Metastasis
Absent 6(2.9) 3(50) 2(33.3) o(0) 1(16.7) 0.13 5(83.3) o(0) 1(16.7) 0.25
Present 2(1) o(0) o(0) 2(100) o(0) 1(50) 1(50) o(0)
Not identified 198(96.1) 82(41.4) 60(30.3) 39(19.7) 17(8.6) 167(84.3) 19(9.6) 12(6.1)




T e——
» 173 paraffin blocks of renal cell carcinoma samples were

used in the current study including:

» 106 (61.3%) clear cell Renal Cell Carcinoma (ccRCC)
» 35 (20.2%) Papillary
» 32 (18.5%) Chromophobe.

» Overall, the mean age of patients was 54 years (ranged
25— 81); 76(43.9%) of cases were younger than 54, and 97
(56.1%) of patients were over 54years of age.

» The study population consisted of 121 (69.9.9%) male and
52 (30.1%) female with a male/female (M/F) ratio of 2.4.



»Tumor sizes ranged from
largest diameter, tumors were clas
four groups:

0-4 4.1-7 7.1-10 10.1<is 4
» Stage

| : 43 (24.9%) 17 (8.3%) were stage I
111: 95(54.9%) 15 (18.7%) were stage IV
»Nuclear grade

Low:1 (0.6%) grade Il . 85 (49.1%)
grades Il : 47(27.2%) high-nuclear grade4: 8 ( 4.6%)



Expression of CXCR4 in renal cell

carcinoma:

» CXCR4 was expressed in cytoplasm of all 173 renal

cell carcinoma. (5-100%)

» Intensity of CXCR4 staining :
Weak 18 (10.4%)
Moderate 88 (50.9%)
Strong 67 (38.7%)
»Expression of CXCR4 (Hscore):
Low expression 18 (12.1%) cases
Moderate 87 (51.4%)
High 68 (36.4%)



* Mean expression of CXCR4 was higher in papillary
(262.57, SD=9.37) compare to ccRCC and
Chromophobe sub types and it was significantly
different in RCC subtypes (P < 0.000).

* Univarate analysis demonstrated that Increased
expression of CXCR4 was significantly correlated
with higher grade (P < 0.000) and stage

(P =0.01)of tumors.



# In addition, a statistically significant correlation
was found between expression of CXCR4
and Venus invasion (P= 0.03),

* whereas CXCR4 expression was not correlated
with other clinicopathologic features including

tumor size (P= 0.537), invasion to pelvis (P= 0.174),
vein (P= 0.102) and lymph node (P= 0.185),
age (P=0.728) and sex (P= 0.228) of patients.



Discussion:

« A cytoplasmatic sta
in all cancers. These observations
recently published study by Zagzag et al and
Thomas C et al.

* Whereas fewer cases depicted an additional
membranous localization of CXCR4 in Thomas C et
al research.

* Furthermore, it was reported that CXCR4 surface
expression was higher in permanent cell lines
than in primary tumor.



+*The human renal cell carcinoma tumor

samples that are analyzed revealed
varying intensities of CXCR4 expression
ranging from weak to strong, as
previously described for pancreatic
and colorectal cancer.



* In our renal cell carcinoma pat!
CXCR4  expression  was  significantly
associated as well with progressed cancer as
indicated by the T-status as with
dedifferentiation.

# Our results are furthermore in line with
recent reports from others, describing a
similar effect of CXCR4 on disease progression
in other tumor entities.



*These results suggest that CXCR4
can be a valuable marker for
diagnosis of renal cancer stem cells
and RCC sub type differentiation.






