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Background
The ZytoLight ® SPEC CCND1 Break 
Apart/2q11/CEN 6 Quadruple Color 
Probe is designed for an accurate iden-
tification of renal cell carcinoma (RCC) 
subtypes by the simultaneous detection 
of rearrangements affecting the CCND1 
(cyclin D1, a.k.a. BCL2 or PRAD1) gene 
in 11q13.3 and enumeration of chromo-
somes 2 and 6 in tumor cells.
Clear cell RCC (ccRCC), papillary RCC 
(pRCC), chromophobe RCC (chRCC), and 
renal oncocytomas (ROs) are the most 
frequent renal cell tumor subtypes. Patients 
with ccRCC have a poorer prognosis than 
patients with pRCC and chRCC. RO is 
considered to be a benign neoplasm. The 
differentiation between RCC types may 
sometimes be difficult on histopathological 
features alone. However, the different sub-
types of kidney tumors are characterized 
by distinct genetic patterns. Chromosome 
3p deletion, including deletion of the 
tumor suppressor gene VHL (von Hip-
pel-Lindau tumor suppressor) in 3p25.3, 
is the most typical genetic abnormality 
in ccRCC. pRCC is characterized by 
trisomy/polysomy of chromosomes 7 and 
17. Combined losses of chromosomes 1, 
2, 6, 10, 13, 17, and 21 (with 1, 2, 6, 
and 17 being affected most frequently) 
are the most common changes in chRCC, 
whereas ROs often show rearrangements 
involving 11q13.3 or losses of chromo-
somes 1, 14, and sex chromosomes.
Consequently, the ZytoLight ® SPEC 
CCND1 Break Apart/2q11/CEN 6 
Quadruple Color Probe is designed to 
especially differentiate between chRCC 
and ROs and should be used in combina-
tion with the ZytoLight ® SPEC VHL/1p12/
CEN 7/17 Quadruple Color Probe which 
is designed for the differentiation between 
ccRCC, pRCC, and some chRCC tumors.

Probe Description
The SPEC CCND1 Break Apart/2q11/
CEN 6 Quadruple Color Probe is a 
mixture of a green and a red fluorochrome 
direct labeled probe hybridizing proximal 
and distal to the breakpoint on 11q13.3, 
respectively, a gold fluorochrome direct la-
beled CEN 6 probe specific for the alpha 
satellite centromeric region of chromosome 
6 (D6Z1), and a blue fluorochrome direct 
labeled SPEC 2q11 probe. The SPEC 
2q11 probe is specific for the AFF3 (AF4/
FMR2 family, member 3) gene region in 
2q11.2. Due to cross-hybridizations of 
chromosome 2 alpha satellites to other 
centromeric regions, probes specific for 
2q11 are frequently used for chromosome 
2 copy number detection.

Results
In a normal interphase nucleus, two red/
green fusion signals, two blue, and two 
gold signals are expected. In a cell with 
translocation of the CCND1 gene locus, 
a signal pattern consisting of one red/
green fusion signal, one red, and a sep-
arate green signal indicates one normal 
CCND1 locus and one CCND1 locus 
affected by an 11q13.3 translocation. In 
cells with aneusomy of chromosome 2 or 
6, more or less signals of the respective 
color will be visible.

ZytoLight ®  SPEC CCND1 Break Apart/2q11/CEN 6 Quadruple Color Probe

References
Brunelli M, et al. (2005) Modern Pathology 18: 161-9.
Iqbal MA, et al. (2000) Diagn Cytopathol 22: 3-6.
Jhang JS, et al. (2004) Cancer Genet Cytogenet 149: 114-9. 
Mertz KD, et al. (2006) Urologe 45: 316-22.
Moch H (2013) Semin Cancer Biol 23: 3-9.
Sanjmyatav J, et al. (2013) Eur Urol 64: 689-91.
Sukov WR, et al. (2009) Hum Pathol 40: 1296-303.

SPEC CCND1 Probe map (not to scale).

Cen Tel11q13.2-q13.3

RH40065 RH92087

~580 kb~455 kb

PMC133966P1RH47914

MYEOV

3’5’

CCND1

3’5’

SPEC 2q11 Probe map (not to scale).

Cen Tel2q11.2

D2S2776 RH121214

~490 kb

AFF3

5’3’

Renal cell carcinoma tissue section with translocation 
affecting the 11q13.3 locus as indicated by one 
non-rearranged red/green fusion signal, one red 

signal, and one separate green signal.

Renal cell carcinoma tissue section with monosomy 
of chromosome 2 and 6 as indicated by one blue 

and one gold signal in each nucleus.

Prod. No. Product   Label Tests* (Volume)
Z-2118-200 ZytoLight SPEC CCND1 Break Apart/2q11/CEN 6 Quadruple Color Probe     •/ /•/  20 (200 μl)

Related Products
Z-2028-20 ZytoLight FISH-Tissue Implementation Kit       20
 Incl. Heat Pretreatment Solution Citric, 500 ml; Pepsin Solution, 4 ml; Wash Buffer SSC, 560 ml; 25x Wash Buffer A, 100 ml; DAPI/DuraTect-Solution, 0.8 ml

Ideograms of chromosomes 11, 2, and 6 
indicating the hybridization locations.
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