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Aquarius® APL probe features 

• Aquarius® liquid probe format. 

• 5 and 10 test kits, which include DAPI counterstain and full Instructions For Use. 

• Ready-to-use: pre-mixed in hybridisation solution. 

• Simple and clean co-denaturation protocol. 

• Directly labelled probes allowing visualisation with standard 
   (FITC, Texas Red and DAPI) microscope filters. 

• Specific high intensity signals exhibiting minimal background. 

• Designed for FISH on interphase cells and metaphase chromosomes from cultured 
   peripheral blood cells or cultured bone marrow samples. 

Cat. No* Probe Name No. Tests

LPH 064 FAST PML/RARα(RARA) Translocation, Dual Fusion 5 or 10

LPH 023 PML/RARα(RARA) Translocation, Dual Fusion 5 or 10

LPH 065 RARα (RARA) Breakapart 5 or 10

Aquarius® APL Probe Range

* for 5 test kit add ‘-S’ to the catalogue number, e.g: LPH ###-S

APL FISH Probes



FAST PML/RARα(RARA) 
Translocation, Dual Fusion 

Immediate treatment of patients carrying the t(15;17) (PML/RARA) translocation is critical due 
to the risk of early death2. This FAST PML/RARA FISH probe allows rapid detection of the                
rearrangement, with only one hour of hybridisation required.

The fusion gene PML/RARA is created by the t(15;17)(q24.1;q21.2) translocation, found in 
98% of AML M3 Acute hypergranular promyelocytic leukaemia and 9% of AML overall1,2,3.                      
The PML protein is a transcription factor and RARA encodes a nuclear receptor. The fusion     
protein generated, PML-RARA, is a chimaeric transcription factor that operates as a dominant 
negative form of RARA and results in cells that are blocked at the promyelocytic stage of 
differentiation and then proliferate. Gain of function mutation allows repression of multiple genes 
and recruitment of DNA methyltransferases to promoters, allowing prolonged suppression. 
PML-RARA also activates components of the WNT signalling pathway, promoting stem cell 
renewal.

Immediate treatment of PML/RARA positive patients is critical as intravascular                                                  
coagulation causes early death in 10-40% of cases2. Terminal differentiation is induced by 
the use of all-trans-retinoic-acid (ATRA), which reactivates the RARA gene and degrades the               
PML-RARA fusion product and 80-90% of treated patients achieve complete remission1,2,4.      
Despite the efficacy of ATRA, the death rate remains around 15-20%, but 70% of patients will 
achieve 3 year survival2. Additional abnormalities found with PML/RARA translocations include 
trisomy 8, seen in one third of cases, del(7q) and del(9q)2.
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The Cytocell Aquarius® Acute Promyelocytic Leukaemia (APL) range has been specifically designed 
with the intention of detecting both the RARα (RARA) gene and its most common partner, PML, both of 
which are associated with APL. 

For rapid diagnosis of APL patients, both the counselling and treatment are highly affected by the           
turnaround time of the reportable FISH analysis. To assist with patient management, Cytocell has       
completed a review of current clinical practices and extended our APL product range to detect the 
most critical gene rearrangements. Our extended APL range consists of probes designed to detect 
rearrangements of the RARA gene as well the fusion between the PML and RARA genes.

With speed of analysis being imperative to ensure rapid diagnosis and treatment of patients
carrying the t(15;17) (PML/RARA) translocation, Cytocell has developed a unique 
FAST PML/RARα(RARA) Translocation, Dual Fusion probe, capable of providing results in under 2 
hours. Further detailed product information is included below or alternatively visit our website: 
www.cytocell.com.

Aquarius® APL Probe Range PML/RARα(RARA) 
Translocation, Dual Fusion 

The fusion gene PML/RARA is created by the t(15;17)(q24.1;q21.2) translocation, found in 98% 
of AML M3 acute hypergranular promyelocytic leukaemia and 9% of AML overall1,2,3. 

Breakpoints in the PML gene vary between intron 3 and exon 7a, which is in contrast to the 
RARA breakpoint, which remains constant in intron 2. Variant translocations include partner 
breakpoints in 11q23, 5q32 and 11q13. The presence of three-way translocations indicate that 
the critical event occurs on the der(15), which always receives the distal end of chromosome 17. 

The PML protein is a transcription factor and RARA encodes a nuclear receptor. The fusion 
protein generated, PML-RARA, is a chimaeric transcription factor that operates as a dominant 
negative form of RARA and results in cells that are blocked at the promyelocytic stage of
differentiation and then proliferate. Gain of function mutation allows repression of multiple genes 
and recruitment of DNA methyltransferases to promoters, allowing prolonged suppression. 
PML-RARA also activates components of the WNT signalling pathway, promoting stem cell 
renewal. 

Immediate treatment of PML/RARA positive patients is critical as intravascular coagulation 
causes early death in 10-40% of cases2. Terminal differentiation is induced by the use of
all-trans-retinoic-acid (ATRA), which reactivates the RARA gene and degrades the PML-RARA 
fusion product and 80-90% of treated patients achieve complete remission1,2,4. Despite the 
efficacy of ATRA, the death rate remains around 15-20%, but 70% of patients will achieve 3 year 
survival2. Additional abnormalities found with PML/RARA translocations include trisomy 8, seen 
in one third of cases, del(7q) and del(9q)2.

RARα (RARA) Breakapart

Acute promyelocytic leukaemia (APL) is associated with chromosomal rearrangements 
involving the retinoic acid receptor α (RARA) gene, on chromosome 17q21.1-q21.2, and various 
partner genes situated on different chromosomes2.

In the vast majority of APL cases, the RARA gene fuses with the Promyelocytic Leukaemia (PML) 
gene located on chromosome 15q24, as a result of a t(15;17) translocation, but RARA fusions with 
Promyelocytic Leukemia Zinc Finger (PLZF (now known as ZBTB16), 11q23.2),Nucleophosmin 
(NPM1, 5q35.1), Nuclear Mitotic Apparatus protein 1 (NUMA1, 11q13.4), Myeloid/lymphoid or 
Mixed Lineage Leukaemia (MLL (KMT2A), 11q23.3) and FIP1-like-1 (FIP1L1, 4q12) genes have 
also been described1,2,3. The RARα (RARA) Breakapart probe will detect rearrangements of the 
RARA gene, irrespective of partner genes or chromosomes involved.
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FAST PML/RARα(RARA) 
Translocation, Dual Fusion 

Immediate treatment of patients carrying the t(15;17) (PML/RARA) translocation is critical due 
to the risk of early death2. This FAST PML/RARA FISH probe allows rapid detection of the                
rearrangement, with only one hour of hybridisation required.

The fusion gene PML/RARA is created by the t(15;17)(q24.1;q21.2) translocation, found in 
98% of AML M3 Acute hypergranular promyelocytic leukaemia and 9% of AML overall1,2,3.                      
The PML protein is a transcription factor and RARA encodes a nuclear receptor. The fusion     
protein generated, PML-RARA, is a chimaeric transcription factor that operates as a dominant 
negative form of RARA and results in cells that are blocked at the promyelocytic stage of 
differentiation and then proliferate. Gain of function mutation allows repression of multiple genes 
and recruitment of DNA methyltransferases to promoters, allowing prolonged suppression. 
PML-RARA also activates components of the WNT signalling pathway, promoting stem cell 
renewal.

Immediate treatment of PML/RARA positive patients is critical as intravascular                                                  
coagulation causes early death in 10-40% of cases2. Terminal differentiation is induced by 
the use of all-trans-retinoic-acid (ATRA), which reactivates the RARA gene and degrades the               
PML-RARA fusion product and 80-90% of treated patients achieve complete remission1,2,4.      
Despite the efficacy of ATRA, the death rate remains around 15-20%, but 70% of patients will 
achieve 3 year survival2. Additional abnormalities found with PML/RARA translocations include 
trisomy 8, seen in one third of cases, del(7q) and del(9q)2.
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The Cytocell Aquarius® Acute Promyelocytic Leukaemia (APL) range has been specifically designed 
with the intention of detecting both the RARα (RARA) gene and its most common partner, PML, both of 
which are associated with APL. 

For rapid diagnosis of APL patients, both the counselling and treatment are highly affected by the           
turnaround time of the reportable FISH analysis. To assist with patient management, Cytocell has       
completed a review of current clinical practices and extended our APL product range to detect the 
most critical gene rearrangements. Our extended APL range consists of probes designed to detect 
rearrangements of the RARA gene as well the fusion between the PML and RARA genes.

With speed of analysis being imperative to ensure rapid diagnosis and treatment of patients
carrying the t(15;17) (PML/RARA) translocation, Cytocell has developed a unique 
FAST PML/RARα(RARA) Translocation, Dual Fusion probe, capable of providing results in under 2 
hours. Further detailed product information is included below or alternatively visit our website: 
www.cytocell.com.

Aquarius® APL Probe Range PML/RARα(RARA) 
Translocation, Dual Fusion 

The fusion gene PML/RARA is created by the t(15;17)(q24.1;q21.2) translocation, found in 98% 
of AML M3 acute hypergranular promyelocytic leukaemia and 9% of AML overall1,2,3. 

Breakpoints in the PML gene vary between intron 3 and exon 7a, which is in contrast to the 
RARA breakpoint, which remains constant in intron 2. Variant translocations include partner 
breakpoints in 11q23, 5q32 and 11q13. The presence of three-way translocations indicate that 
the critical event occurs on the der(15), which always receives the distal end of chromosome 17. 

The PML protein is a transcription factor and RARA encodes a nuclear receptor. The fusion 
protein generated, PML-RARA, is a chimaeric transcription factor that operates as a dominant 
negative form of RARA and results in cells that are blocked at the promyelocytic stage of
differentiation and then proliferate. Gain of function mutation allows repression of multiple genes 
and recruitment of DNA methyltransferases to promoters, allowing prolonged suppression. 
PML-RARA also activates components of the WNT signalling pathway, promoting stem cell 
renewal. 

Immediate treatment of PML/RARA positive patients is critical as intravascular coagulation 
causes early death in 10-40% of cases2. Terminal differentiation is induced by the use of
all-trans-retinoic-acid (ATRA), which reactivates the RARA gene and degrades the PML-RARA 
fusion product and 80-90% of treated patients achieve complete remission1,2,4. Despite the 
efficacy of ATRA, the death rate remains around 15-20%, but 70% of patients will achieve 3 year 
survival2. Additional abnormalities found with PML/RARA translocations include trisomy 8, seen 
in one third of cases, del(7q) and del(9q)2.

RARα (RARA) Breakapart

Acute promyelocytic leukaemia (APL) is associated with chromosomal rearrangements 
involving the retinoic acid receptor α (RARA) gene, on chromosome 17q21.1-q21.2, and various 
partner genes situated on different chromosomes2.

In the vast majority of APL cases, the RARA gene fuses with the Promyelocytic Leukaemia (PML) 
gene located on chromosome 15q24, as a result of a t(15;17) translocation, but RARA fusions with 
Promyelocytic Leukemia Zinc Finger (PLZF (now known as ZBTB16), 11q23.2),Nucleophosmin 
(NPM1, 5q35.1), Nuclear Mitotic Apparatus protein 1 (NUMA1, 11q13.4), Myeloid/lymphoid or 
Mixed Lineage Leukaemia (MLL (KMT2A), 11q23.3) and FIP1-like-1 (FIP1L1, 4q12) genes have 
also been described1,2,3. The RARα (RARA) Breakapart probe will detect rearrangements of the 
RARA gene, irrespective of partner genes or chromosomes involved.

17q21.1-q21.2

100kb

RARA
CASC3 CDC6

TOP2A
IGFBP4

167kb

D17S1423E
D17S1984

MSL1

RAPGEFL1

WIPF2 TNS4

164kb

REFERENCES

1. Licht, Sternberg, The Molecular Pathway of AML ASH 
    Education Book  05;137-42
2. Huret and Chomienne. t(15;17)(q24;q21). Atlas Genet   
    Cytogenet Oncol Haematol 1998;2(3):329-34
3. Heim and Mitelman, Willey-Liss, Inc. 1995
4. Greaves, BMJ 2002;324(7332):283-7

REFERENCES

1.  Melnick A, Licht JD, Blood 1999;93(10):3167-215
2. http://atlasgeneticsoncology.org/Genes/RARAID46.html
3. Rohr et al., Med Oncol 2011;29(4):2345-7

15q24.1

100kb151kb 174kb

D15S188
D15S169

D15S818

D15S624E
D15S1281

D15S1326
D15S160

D15S965

PML

ISLR2
STRA6

STOML1
LOXL1

TBC1D21

17q21.1-q21.2

100kb

RARA
CASC3 CDC6

TOP2A
IGFBP4

167kb 164kb

D17S1423E
D17S1984

MSL1

RAPGEFL1

WIPF2 TNS4

15q24.1

100kb151kb 174kb

D15S188
D15S169

D15S818

D15S624E
D15S1281

D15S1326
D15S160

D15S965

PML

ISLR2
STRA6

STOML1
LOXL1

TBC1D21

17q21.1-q21.2

100kb

RARA
CASC3 CDC6

TOP2A
IGFBP4

167kb 164kb

D17S1423E
D17S1984

MSL1

RAPGEFL1

WIPF2 TNS4



Cytocell Ltd, 3-4 Technopark, 
Newmarket Road, Cambridge, CB5 8PB
T: +44 (0) 1223 294048 
F: +44 (0) 1223 294986

E: probes@cytocell.com

www.cytocell.com    
www.myprobes.com BAPL-V004/2014_07

Aquarius® APL probe features 

• Aquarius® liquid probe format. 

• 5 and 10 test kits, which include DAPI counterstain and full Instructions For Use. 

• Ready-to-use: pre-mixed in hybridisation solution. 

• Simple and clean co-denaturation protocol. 

• Directly labelled probes allowing visualisation with standard 
   (FITC, Texas Red and DAPI) microscope filters. 

• Specific high intensity signals exhibiting minimal background. 

• Designed for FISH on interphase cells and metaphase chromosomes from cultured 
   peripheral blood cells or cultured bone marrow samples. 

Cat. No* Probe Name No. Tests

LPH 064 FAST PML/RARα(RARA) Translocation, Dual Fusion 5 or 10

LPH 023 PML/RARα(RARA) Translocation, Dual Fusion 5 or 10

LPH 065 RARα (RARA) Breakapart 5 or 10

Aquarius® APL Probe Range

* for 5 test kit add ‘-S’ to the catalogue number, e.g: LPH ###-S

APL FISH Probes




