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			ABSTRACT

			Introduction: The genus Lasiancistrus (Ancistrini) comprises four cis-Andean and five trans-Andean valid species distributed across trans-Andean, Amazonian, Orinoco, and Guianan drainages. No cytogenetic data are available for trans-Andean populations, limiting our understanding of their chromosomal organization and evolutionary history. Within Loricariidae, the only previous cytogenetic study in this region examined Transancistrus santarosensis from the Gulf of Guayaquil drainage, Ecuador. 

			Objective: To present the first cytogenetic characterization of Lasiancistrus volcanensis, a species endemic to the trans-Andean Magdalena River basin, to describe its karyotype organization and explore its evolutionary implications within Loricariidae. 

			Methods: Specimens were analyzed using Giemsa staining, C-banding, and fluorescence in situ hybridization (FISH) with CA(15) and CAA(10) microsatellite probes. Chromosome number, morphology, heterochromatin distribution, and microsatellite localization were determined. 

			Results: The diploid number of L. volcanensis was 2 n = 54 and a fundamental number of 108, with a karyotypic formula of 32 m + 18 sm + 4 st. Heterochromatic regions were concentrated in pericentromeric positions of several pairs, including large blocks on the first two pairs. Microsatellite signals were predominantly located in terminal chromosome regions. The predominance of meta- and submetacentric chromosomes, along with the conserved diploid number, supports the hypothesis of karyotypic stability in Loricariidae. 

			Conclusions: These results expand the cytogenetic baseline for Loricariidae. The observed patterns suggest evolutionary conservatism in L. volcanensis. Broader cytogenetic and genomic surveys across its distribution are essential to elucidate the mechanisms underlying karyotype diversification in this species.

			Key words: chromosome evolution; Hypostominae; karyotype; Magdalena River; microsatellites.

			

			ABSTRACT

			Revelando la estructura cromosómica en Loricariidae transandinos: 

			primera caracterización citogenética del pez Lasiancistrus volcanensis

			Introducción: El género Lasiancistrus (Ancistrini) comprende cuatro especies válidas cisandinas y cinco transandinas, distribuidas en las cuencas transandinas, Amazonia, Orinoquia y Guyana. No existen datos citogenéticos para poblaciones transandinas, lo que limita la comprensión de su organización cromosómica e historia evolutiva. Dentro de Loricariidae, el único estudio citogenético previo en esta región examinó a Transancistrus santarosensis de la cuenca del Golfo de Guayaquil, Ecuador. 

			Objetive: Presentar la primera caracterización citogenética de Lasiancistrus volcanensis, especie endémica de la cuenca transandina del río Magdalena, describir su organización cariotípica y explorar sus implicaciones evolutivas dentro de Loricariidae. 

			Methods: Los especímenes fueron analizados mediante tinción con Giemsa, bandeo C e hibridación in situ fluorescente (FISH) utilizando sondas de microsatélites CA(15) y CAA(10). Se determinaron el número cromosómico, la morfología, la distribución de heterocromatina y la localización de microsatélites. 

			Results: El número diploide de L. volcanensis fue 2 n = 54 y un número fundamental de 108, con fórmula cariotípica 32 m + 18 sm + 4 st. Las regiones heterocromáticas se concentraron principalmente en posiciones pericentroméricas de varios pares, incluyendo bloques grandes en los dos primeros pares. Las señales de microsatélites se localizaron predominantemente en regiones terminales de los cromosomas. La predominancia de cromosomas meta y submetacéntricos, junto con el número diploide conservado, apoya la hipótesis de estabilidad cariotípica en Loricariidae. 

			Conclusions: Estos resultados amplían la base de conocimiento citogenético de Loricariidae. Los patrones observados sugieren conservadurismo evolutivo en L. volcanensis. Estudios citogenéticos y genómicos más amplios en toda su distribución son esenciales para dilucidar los mecanismos que modelan la diversificación cariotípica de la especie.

			Palabras clave: evolución cromosómica; Hypostominae; cariotipo; río Magdalena; microsatélites.
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			INTRODUCTION

			Loricariidae, commonly known as armored catfishes, is the most diverse family within the order Siluriformes (Teleostei: Ostariophysi) (Fricke et al., 2025), representing one of the largest vertebrate radiations in freshwater ecosystems (Roxo et al., 2019). With approximately 1 068 species distributed across six subfamilies (Delturinae, Hypoptopomatinae, Hypostominae, Lithogeninae, Loricariinae, and Rhinelepinae) (Fricke et al., 2025), these fishes are distributed across most drainages of Central and South America. They are easily identified by their distinctive armored plating and ventrally positioned jaws with a fleshy oral disk, and exhibit remarkable ecological diversity (Malabarba & Malabarba, 2020). 

			Among Loricariidae, Hypostominae is the most species rich subfamily (Fricke et al., 2025; Roxo et al., 2019), however, its chromosomal diversity remains partially explored. Cytogenetic studies have characterized approximately 27.2 % of its genera, with a strong focus on Ancistrus Kner, 1854 and Hypostomus Lacepède, 1803 (Sassi et al., 2024), both belonging to the Ancistrini tribe (Armbruster, 2004). These genera exhibit significant chromosomal variability, with diploid numbers ranging from 2 n = 64 to 84 in Hypostomus and 2 n = 34 to 54 in Ancistrus (Alves et al., 2006; Bueno et al., 2018; Kavalco et al., 2005; Mariotto et al., 2011; Mariotto et al., 2019). Chromosomal evolution in these taxa is largely driven by centric fissions, contributing to the increasing diploid number trend in Hypostomus, whereas certain Ancistrini species retain hypothesized ancestral karyotypic configurations 2 n = 54 chromosomes, was observed in some species of Ancistrus and Lasiancistrus (Artoni & Bertollo, 2001; Mariotto et al., 2019). Notably, a recurrent diploid number of 2 n = 52 chromosomes, predominantly comprising meta- and submetacentric, has been reported across multiple genera within this tribe (Artoni & Bertollo, 2001; da Silva et al., 2014). However, most of these studies have focused on cis-Andean populations, particularly in Brazil (Sassi et al., 2024), while the trans-Andean ichthyofauna remains largely unexamined.

			The trans-Andean region is recognized for its high levels of biodiversity and endemism (Albert et al., 2020), yet cytogenetic research in this area remains extremely limited. Despite its evolutionary significance, only six cytogenetic studies integrating molecular cytogenetic approaches have been conducted on non-Loricariid fish families (Parodontidae, Erythrinidae, Characidae, Lebiasinidae, Astroblepidae, Heptapteridae, and Trichomycteridae) (Conde-Saldaña et al., 2018; Conde-Saldaña et al., 2019; Ibagón et al., 2020; Nirchio et al., 2021; Sassi et al., 2019; Sato et al., 2004; Soto et al., 2018). Within Loricariidae, the only cytogenetic study conducted in this region focused on Transancistrus santarosensis (Tan & Armbruster, 2012), a species from the Santa Rosa River in the Gulf of Guayaquil drainage in Ecuador (Nirchio-Tursellino et al., 2023). This significant knowledge gap limits our understanding of chromosomal differentiation and the evolutionary trajectories of trans-Andean armored catfishes, highlighting the need for further research.

			Lasiancistrus Regan, 1904 emerges as a key genus for addressing this gap due to its broad distribution and taxonomic significance. This genus, belonging to the Ancistrini tribe, currently includes four cis-Andean and five trans-Andean valid species (Armbruster, 2005; Poveda-Cuellar et al., 2023), being distributed across trans-Andean, Amazonian, Orinoco, and Guianan drainages. While Lasiancistrus has recently been the focus of an integrative taxonomic review (Poveda-Cuellar et al., 2023), data on its karyotypic divergence are still poorly known. The only available cytogenetic study analyzed two cis-Andean species, Lasiancistrus schomburgkii Günther, 1864 and an undescribed species, both from Brazilian river basins (Mariotto et al., 2019). No cytogenetic data are available for trans-Andean populations, leaving fundamental aspects of their chromosomal organization and evolutionary history unresolved.

			To address this gap, this study provides the first cytogenetic characterization of Lasiancistrus volcanensis Dahl, 1941, a trans-Andean species from the Upper Magdalena River Basin in Colombia. Here, we implemented classical cytogenetic techniques, combined with chromosomal mapping of repetitive DNA elements, specifically the microsatellites CA(15), and CAA(10). By integrating karyotypic and molecular cytogenetic data, this research provides novel insights into the genome organization, chromosomal evolution, and diversification mechanisms of trans-Andean Loricariidae, contributing to a broader understanding of Neotropical fish cytogenetics.

			MATERIALS AND METHODS

			Sampling sites: Twelve specimens of Lasiancistrus volcanensis (four males and eight females) were collected from the Gualanday stream, located in the Tolima Department, Upper Magdalena River Basin, Colombia (04°17’45” N, 075°1’58” W) (Fig. 1). Following capture, the specimens were transported in aerated containers with oxygenated water and maintained in aquariums until processing. Anesthesia and euthanasia were performed using clove oil (300 mg/l) (Fernandes et al., 2016), under ethical guidelines approved by the Ethics Committee of the Universidade Federal de Viçosa (CEUA authorization 19/2019). Voucher specimens were preserved and deposited in the zoological collection of the Universidad del Tolima, Colombia (collection No. CZUT-IC 20559). Morphological identification was conducted based on the criteria described in previous works (Armbruster, 2005; Poveda-Cuellar et al., 2023).

			Cytogenetic Procedures: Mitotic stimulation was stimulated in vivo using intramuscular yeast injection, a method that enhances metaphase frequency in teleosts (Lee & Elder, 1980). After stimulation, the anterior kidney was dissected and incubated in Hank’s balanced salt solution containing colchicine (0.0125 %), which arrests cells in metaphase by inhibiting spindle fiber formation (Bertollo, 1978). To establish the modal diploid number of L. volcanensis, chromosome counts were performed on 43 high quality chromosomal spreads. A sample of eight individuals was used, and the number of metaphases analyzed per specimen ranged from 1-11, as detailed in Table 1. Chromosomal preparations were obtained from the anterior kidney cell suspension, stained with 10 % Giemsa, and analyzed under a light microscope. Chromosomes were classified based on their arm ratio (long arm / short arm), distinguishing metacentric (m), submetacentric (sm), subtelocentric (st), and acrocentric (a) categories (Levan et al., 1964).

			Constitutive heterochromatin was detected using the C-banding protocol, which differentiates chromosomal regions enriched in repetitive sequences (Sumner, 1972). Repetitive DNA sequences were mapped using fluorescence in situ hybridization (FISH) with microsatellite probes, CA (15), and CAA (10), all labeled with Cy3 fluorochrome at the 5’ regions (Sigma St. Louis, MO, USA). The FISH procedure followed an optimized hybridization protocol that enhances probe specificity and minimizes background noise (Pinkel et al., 1986). Metaphase spreads were analyzed and photographed using Olympus CellSens Imaging Software in Olympus BX53 light microscope, equipped with DP73 and XM10 cameras, allowing for pixel image resolution in both color and fluorescence modes, respectively. Chromosome measurements and karyotypic analyses were conducted using Image Pro Plus® software, allowing for accurate quantification of chromosomal features.

			RESULTS

			The analysis of mitotic metaphases revealed a diploid number of 2 n = 54 chromosomes and a fundamental number (FN) of 108, with the karyotypic formula 32 m + 18 sm + 4 st, identical for males and females (Table 1, Table 2, Fig. 2). A notable feature in all analyzed metaphases was the presence of a large metacentric chromosome forming the first homologous pair, which was distinguishable from the rest of the karyotype due to its size (Fig. 2a, Fig. 3). No sex-related chromosomal heteromorphism or supernumerary chromosomes were observed.

			The characterization of repetitive DNA domains using fluorescence in situ hybridization (FISH) with microsatellite CA (15) and CAA (10) probes revealed a preferential labeling in the terminal regions of the chromosomes (Fig. 2c, Fig. 2d). In addition, the CAA (10) probe marked the pericentromeric region on long arms of the first pair of chromosomes.

			Heterochromatic regions were primarily detected in the centromeric regions of several chromosome pairs, furthermore, it is possible to observe a heterochromatic block in the pericentromeric region on the short arms of first pair and on the long arms of second pair (Fig. 2b, Fig. 3).

			DISCUSSION

			The diploid number of 2 n = 54 in Lasiancistrus volcanensis is consistent with previously reported karyotypes in several Hypostominae species, including cis-Andean taxa such as Ancistrus claro Knaack, 1999 (54 ♀ ♂); Ancistrus sp. 1 (54 ♀ ♂);Ancistrus sp. 3 (54 ♀ ♂); Araichthys loro Zawadzki, Bifi y Mariotto, 2016 (54 ♀ ♂); Corymbophanes n. sp. Eigenmann, 1909 (54 ♀ ♂); Hypostomus plecostomus (Regan, 1908) (54 ♀ ♂); Lasiancistrus schomburgkii (Günther, 1864) (54 ♀ ♂); and Lasiancistrus sp. (54 ♀ ♂) (Alves et al., 2005; Hinegardner & Rosen, 1972; Mariotto et al., 2011; Mariotto et al., 2013; Mariotto et al., 2019). Similarly, this diploid number is also observed in the trans-Andean species Transancistrus santarosensis (Nirchio-Tursellino et al., 2023). Notably, the karyotype (2 n = 54 chromosomes) of L. volcanensis matches that of T. santarosensis, the only previously studied Loricariidae species from the trans-Andean region, suggesting that this trait may be conserved by taxa from both cis-and trans-Andean regions. Although 2 n = 54 is found in 17 % of Siluriformes (Arai, 2011) and is often considered ancestral, its basal status is debated due to microstructural diversity and different counts in related groups (Artoni & Bertollo, 2001; Sassi et al., 2024). This uncertainty is heightened by a significant sampling bias, as karyotypes are known for only 22 % of Loricariidae species (Sassi et al., 2024). 

			Lasiancistrus volcanensis showed the karyotypic formula 32 m + 18 sm + 4 st, this organization differs from those found in the congeners L. schomburgki and Lasiancistrus sp. (28 m + 16 sm + 10 st), where it is possible to observe an increase in the number of subtelocentric chromosomes (Mariotto et al., 2019). However, Araichthys loro Zawadzki, Bifi y Mariotto 2016 with 36 m + 12 sm + 6 st presents a formula similar to that found in our study. These results indicate the occurrence of high karyotypic diversity of the Hypostominae subfamily. This chromosome diversification between Acistrini species indicates the occurrence of structural rearrangements such as chromosome fission, pericentric inversions, and/or translocations. These structural rearrangements directly alter the karyotypic formula by modifying centromere positions or the total number of chromosomal elements. Specifically, pericentric inversions shift the centromeric index without changing the diploid number, causing chromosomes to be reclassified among m, sm, st, or a category. Furthermore, fissions and translocations redistribute genomic content, leading to the morphological diversification observed across Loricariidae lineages

			The distribution of constitutive heterochromatin observed in the centromeric regions of several chromosomes of L. volcanensis, as well as heterochromatic blocks present only in some pairs, is similar to the pattern found in Transancistrus santarosensis and Ancistrus clementinae Rendahl 1937, two loricariid species from the trans-Andean region of Ecuador (Nirchio et al., 2023; Nirchio-Tursellino et al., 2023). Our findings suggest that L. volcanensis retains ancestral chromosomal trait, evidenced by the occurrence of heterochromatic blocks—a known plesiomorphy in loricariids (Ziemniczak et al., 2012). The pericentromeric positioning of these blocks further supports this interpretation, following the polarity of change suggested by Sessions (2008). Under this framework, chromosomal evolution involves the gradual migration of heterochromatin from the centromere toward the arms and telomeres; thus, the pattern observed in L. volcanensis represents a basal state in this evolutionary trajectory.

			The CA (15) and CAA (10) markings observed in the terminal regions of the chromosomes in L. volcanensis, are similar to those arrangements that have already been reported for specimens of the Ancistrus Kner 1854 from the populations of the Paraná River basin, Brazil (Prizon et al., 2018). In L. volcanensis, the presence of microsatellites in the pericentromeric region of the first chromosome suggests that the heterochromatin in this area is enriched with short tandem repetitive sequences, consistent with the literature (Martins, 2007). Conversely, our data indicate that microsatellite sequences in the terminal regions are not predominantly associated with heterochromatin

			Most cytogenetics studies have been focused on cis-Andean populations of Loricariidae, particularly in Brazil, therefore, this sample bias represent a limitation to have a more comprehensive understanding of the karyotypic evolution of this family across a broader range of species and geographic regions. Expanding cytogenetic research to other trans-Andean armored catfishes, along with broader sampling across different river basins, will be crucial to determine whether the patterns observed in L. volcanensis are shared across related taxa or represent lineage-specific chromosomal traits. Additionally, the integration of heterochromatin composition analysis and microsatellite mapping across multiple Loricariidae species will provide a more comprehensive framework for understanding the role of repetitive DNA in genome evolution.
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			Fig. 1. Collection site of Lasiancistrus volcanensis in the Gualanday stream, Upper Magdalena River Basin, Colombia.

		

		
			Table 1

			Chromosome count summary per individual and metaphase plates analyzed for L. volcanensis.

			
				
					
					
					
					
				
				
					
							
							Sex

						
							
							Individual

						
							
							Number of metaphases

						
							
							Diploid number (2n)

						
					

					
							
							Females

						
							
							1

						
							
							10

						
							
							54

						
					

					
							
							
							2

						
							
							11

						
							
							54

						
					

					
							
							
							3

						
							
							1

						
							
							54

						
					

					
							
							
							4

						
							
							4

						
							
							54

						
					

					
							
							
							5

						
							
							3

						
							
							54

						
					

					
							
							Males

						
							
							1

						
							
							9

						
							
							54

						
					

					
							
							
							2

						
							
							4

						
							
							54

						
					

					
							
							
							3

						
							
							1

						
							
							54

						
					

					
							
							Total

						
							
							8

						
							
							43

						
							
							54 (Modal)

						
					

				
			

		

		
			Table 2

			Karymorphometrical analyses of L. volcanensis. All values (µm) represent a mean obtained.

			
				
					
					
					
					
					
					
				
				
					
							
							Chromosome

						
							
							S

						
							
							L

						
							
							Total length

						
							
							bl/bc

						
							
							Chromosomal classification

						
					

				
				
					
							
							Chromosome

						
							
							S

						
							
							L

						
							
							Total length

						
							
							bl/bc

						
							
							Chromosomal classification

						
					

					
							
							1

						
							
							10.04

						
							
							11.96

						
							
							20.34

						
							
							1.18

						
							
							metacentric

						
					

					
							
							1

						
							
							8.21

						
							
							11.03

						
							
							17.66

						
							
							1.38

						
							
							metacentric

						
					

					
							
							2

						
							
							5.17

						
							
							7.64

						
							
							11.47

						
							
							1.50

						
							
							metacentric

						
					

					
							
							2

						
							
							5.12

						
							
							7.62

						
							
							11.21

						
							
							1.53

						
							
							metacentric

						
					

					
							
							3

						
							
							5.26

						
							
							7.25

						
							
							10.77

						
							
							1.40

						
							
							metacentric

						
					

					
							
							3

						
							
							5.46

						
							
							7.39

						
							
							11.16

						
							
							1.39

						
							
							metacentric

						
					

					
							
							4

						
							
							5.80

						
							
							7.33

						
							
							10.83

						
							
							1.28

						
							
							metacentric

						
					

					
							
							4

						
							
							5.15

						
							
							7.15

						
							
							10.63

						
							
							1.49

						
							
							metacentric

						
					

					
							
							5

						
							
							5.23

						
							
							6.45

						
							
							10.18

						
							
							1.20

						
							
							metacentric

						
					

					
							
							5

						
							
							4.91

						
							
							6.84

						
							
							11.75

						
							
							1.43

						
							
							metacentric

						
					

					
							
							6

						
							
							4.95

						
							
							6.17

						
							
							11.02

						
							
							1.32

						
							
							metacentric

						
					

					
							
							6

						
							
							4.83

						
							
							6.00

						
							
							11.15

						
							
							1.35

						
							
							metacentric

						
					

					
							
							7

						
							
							4.50

						
							
							5.87

						
							
							10.21

						
							
							1.29

						
							
							metacentric

						
					

					
							
							7

						
							
							4.32

						
							
							6.50

						
							
							10.63

						
							
							1.41

						
							
							metacentric

						
					

					
							
							8

						
							
							4.50

						
							
							5.97

						
							
							10.51

						
							
							1.46

						
							
							metacentric

						
					

					
							
							8

						
							
							4.36

						
							
							5.90

						
							
							10.35

						
							
							1.31

						
							
							metacentric

						
					

					
							
							9

						
							
							4.23

						
							
							5.67

						
							
							9.98

						
							
							1.28

						
							
							metacentric

						
					

					
							
							9

						
							
							4.47

						
							
							5.31

						
							
							9.57

						
							
							1.27

						
							
							metacentric

						
					

					
							
							10

						
							
							4.47

						
							
							5.40

						
							
							9.82

						
							
							1.25

						
							
							metacentric

						
					

					
							
							10

						
							
							4.15

						
							
							5.15

						
							
							9.13

						
							
							1.30

						
							
							metacentric

						
					

					
							
							11

						
							
							4.33

						
							
							5.02

						
							
							9.11

						
							
							1.24

						
							
							metacentric

						
					

					
							
							11

						
							
							3.90

						
							
							5.00

						
							
							8.78

						
							
							1.26

						
							
							metacentric

						
					

					
							
							12

						
							
							3.72

						
							
							4.95

						
							
							8.66

						
							
							1.37

						
							
							metacentric

						
					

					
							
							12

						
							
							3.97

						
							
							4.87

						
							
							8.90

						
							
							1.35

						
							
							metacentric

						
					

					
							
							13

						
							
							3.65

						
							
							4.70

						
							
							8.46

						
							
							1.38

						
							
							metacentric

						
					

					
							
							13

						
							
							3.87

						
							
							4.62

						
							
							8.68

						
							
							1.17

						
							
							metacentric

						
					

					
							
							14

						
							
							3.87

						
							
							5.33

						
							
							9.08

						
							
							1.33

						
							
							metacentric

						
					

					
							
							14

						
							
							3.94

						
							
							4.88

						
							
							8.75

						
							
							1.23

						
							
							metacentric

						
					

					
							
							15

						
							
							3.32

						
							
							4.70

						
							
							7.79

						
							
							1.48

						
							
							metacentric

						
					

					
							
							15

						
							
							3.63

						
							
							4.57

						
							
							7.68

						
							
							1.30

						
							
							metacentric

						
					

					
							
							16

						
							
							2.96

						
							
							3.89

						
							
							8.74

						
							
							1.80

						
							
							metacentric

						
					

					
							
							16

						
							
							3.02

						
							
							3.61

						
							
							8.09

						
							
							1.44

						
							
							metacentric

						
					

					
							
							17

						
							
							4.22

						
							
							10.31

						
							
							14.53

						
							
							2.50

						
							
							submacentric

						
					

					
							
							17

						
							
							4.40

						
							
							8.84

						
							
							13.24

						
							
							2.05

						
							
							submacentric

						
					

					
							
							18

						
							
							3.64

						
							
							9.49

						
							
							13.13

						
							
							2.65

						
							
							submacentric

						
					

					
							
							18

						
							
							4.02

						
							
							8.74

						
							
							12.76

						
							
							2.18

						
							
							submacentric

						
					

					
							
							19

						
							
							3.71

						
							
							8.86

						
							
							12.58

						
							
							2.36

						
							
							submacentric

						
					

					
							
							19

						
							
							3.92

						
							
							8.43

						
							
							12.35

						
							
							2.26

						
							
							submacentric

						
					

					
							
							20

						
							
							3.61

						
							
							8.78

						
							
							12.39

						
							
							2.58

						
							
							submacentric

						
					

					
							
							20

						
							
							3.45

						
							
							8.35

						
							
							11.80

						
							
							2.65

						
							
							submacentric

						
					

					
							
							21

						
							
							2.98

						
							
							7.95

						
							
							10.94

						
							
							2.64

						
							
							submacentric

						
					

					
							
							21

						
							
							3.34

						
							
							6.90

						
							
							10.24

						
							
							2.13

						
							
							submacentric

						
					

					
							
							22

						
							
							3.11

						
							
							7.67

						
							
							10.78

						
							
							2.59

						
							
							submacentric

						
					

					
							
							22

						
							
							3.10

						
							
							6.71

						
							
							9.81

						
							
							2.11

						
							
							submacentric

						
					

					
							
							23

						
							
							3.16

						
							
							6.71

						
							
							9.87

						
							
							2.10

						
							
							submacentric

						
					

					
							
							23

						
							
							2.91

						
							
							5.96

						
							
							8.87

						
							
							2.08

						
							
							submacentric

						
					

					
							
							24

						
							
							2.78

						
							
							6.06

						
							
							8.83

						
							
							2.22

						
							
							submacentric

						
					

					
							
							24

						
							
							2.29

						
							
							5.45

						
							
							7.74

						
							
							2.45

						
							
							submacentric

						
					

					
							
							25

						
							
							2.16

						
							
							4.85

						
							
							7.01

						
							
							2.34

						
							
							submacentric

						
					

					
							
							25

						
							
							2.21

						
							
							5.13

						
							
							7.34

						
							
							2.42

						
							
							submacentric

						
					

					
							
							26

						
							
							2.12

						
							
							7.94

						
							
							10.06

						
							
							3.69

						
							
							subtelocentric

						
					

					
							
							26

						
							
							2.31

						
							
							7.79

						
							
							10.10

						
							
							3.41

						
							
							subtelocentric

						
					

					
							
							27

						
							
							2.27

						
							
							7.04

						
							
							9.30

						
							
							3.14

						
							
							subtelocentric

						
					

					
							
							27

						
							
							2.02

						
							
							7.13

						
							
							9.15

						
							
							3.57

						
							
							subtelocentric

						
					

				
			

			L: long arm length; S: short arm length; r: arm ratio (= L/S); Chromosomal classification according to Levan et al. (1964).
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			Fig. 2. Cytogenetic data of Lasiancistrus volcanensis. A. Giemsa-stained karyotype. B. heterochromatic patterns (C-band). C. fluorescent in situ hybridization (FISH) patterns of microsatellite probes CA(15), and CAA(10) of Lasiancistrus volcanensis. In blue: chromosomes stained with DAPI. In red: regions hybridized with probes. Bar 5 µ.
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			Fig. 3. C-banded metaphase plates of L. volcanensis showing the distribution of constitutive heterochromatin. Note the consistent C-banding pattern in the first and second chromosome pairs across different metaphase plates.
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ABSTRACT
Introduction: The genus Lasiancistrus (Ancistrini) comprises four cis-Andean and five trans-Andean valid
species distributed across trans-Andean, Amazonian, Orinoco, and Guianan drainages. No cytogenetic data
are available for trans-Andean populations, limiting our understanding of their chromosomal organization
and evolutionary history. Within Loricariidae, the only previous cytogenetic study in this region examined
Transancistrus santarosensis from the Gulf of Guayaquil drainage, Ecuador.

Objective: To present the first cytogenetic characterization of Lasiancistrus volcanensis, a species endemic to
the trans-Andean Magdalena River basin, to describe its karyotype organization and explore its evolutionary
implications within Loricariidae.

Methods: Specimens were analyzed using Giemsa staining, C-banding, and fluorescence in situ hybridization
(FISH) with CA,;) and CAA, ;) microsatellite probes. Chromosome number, morphology, heterochromatin
distribution, and microsatellite localization were determined.

Results: The diploid number of L. volcanensis was 2 n = 54 and a fundamental number of 108, with a karyotypic
formula of 32 m + 18 sm + 4 st. Heterochromatic regions were concentrated in pericentromeric positions of
several pairs, including large blocks on the first two pairs. Microsatellite signals were predominantly located in
terminal chromosome regions. The predominance of meta- and submetacentric chromosomes, along with the
conserved diploid number, supports the hypothesis of karyotypic stability in Loricariidae.

Conclusions: These results expand the cytogenetic baseline for Loricariidae. The observed patterns suggest
evolutionary conservatism in L. volcanensis. Broader cytogenetic and genomic surveys across its distribution are
essential to elucidate the mechanisms underlying karyotype diversification in this species.

Key words: chromosome evolution; Hypostominae; karyotype; Magdalena River; microsatellites.





