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Quantitative gene expression analysis to shed light on the role 

of 5-alpha-reductase in the development

of a freshwater gastropod snail. 

In vertebrates, steroidogenic enzymes 5-alpha reductases (5αR) convert testosterone

to 5α-dihydrotestosterone. However, the function of 5αR1 & 5αR2 in molluscs remains

unknown. Pharmaceutical disruption of 5αR in Biomphalaria glabrata was shown to

disrupt normal embryo development causing the emergence of a “banana-shaped”

shell2. It is thus hypothesised, that 5aRs might have a surprising role in molluscan shell

development which differs from their well-characterised role in vertebrates.
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1. Introduction 2. Methodology

Figure 3: Embryo collection and RNA isolation from Biomphalaria glabrata: (1) dissection of embryos from egg capsules, (2)

preservation of embryos in RNA-later, (3) removal of RNA-later, (4) homogenization of tissue, (5) RNA extraction using RNA isolation
kit.

Aims of the study: 

1. Examine patterns of expression of 5αR in the early development of B. glabrata;

2. Identify and validate “housekeeping genes” in B. glabrata embryos;

3. Understand the role of steroidogenic 5αR in B. glabrata embryogenesis.

Total RNA was extracted from day 1 - day 5 postoviposition embryos (Fig. 1 & 3) and

albumen gland tissue (Fig. 4). RNA extracts were treated with DNAse-I to eliminate

gDNA contamination. cDNA synthesis was carried out using 200ng total RNA from each

tissue (Table 1). RT-qPCR was used to quantitively measure the expression of 5αR1 &

5αR2 in all samples. Six candidate “housekeeping genes” were also tested and

validated for stability across all collected tissues using the stability algorithm BestKeeper5.

3.1. RT-qPCR confirms 5aR presence 

in B. glabrata embryo and adult tissues 

Gene expression

analysis confirmed

the presence of

5αR1 and 5αR2 in

embryos and adult

tissue.

Figure 6: Representative
temperature melt (Tm) curves

of 5aR1 (red) and 5aR2

(orange) amplification as

observed in day 3-5 post-

oviposition embryos and

albumen gland tissues.

Negative controls are

represented in grey.

Figure 1: Early developmental stages of Biomphalaria glabrata embryos;

(a) day 1 post-oviposition, (b) day 2 post-oviposition, (c) day 3 post-

oviposition, (d) day 4 post-oviposition, (e) day 5 post-oviposition, (f) early
juvenile.

3.2. RT-qPCR melt curve analysis 

confirms primer specificity
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Figure 2: Pharmaceutical exposure to
Dutasteride (1) and Finasteride (2) causes the

emergence of “banana-shaped” shell in B.

glabrata embryo (3).

1.

Tissue of 

interest

Developme

ntal stage

Pooled 

tissue (n)

Wet weight 

(mg)

Eluted 

volume ( µl)

Mean (n=2) 

RNA yield 

(ng/µl) – Qubit

Embryo

Day 1 200-300 - 30 20.3 

Day 2 200 - 30 187.8 

Day 3 100 - 30 132.5 

Day 4 100 - 30 115.5 

Day 5 100 - 30 144.7 

Albumen gland Adult 1 < 30 60 1054.5 

Table 1: Details on tissues collected and their observed RNA yields using the Qubit
Fluorometer. RNA extractions were performed using the Macherey-Nagel RNA isolation

kit.

AG
FT

Figure 4: Dissected B. glabrata adult
without shell. Abbreviations

represent: hepatopancreas (HP),

albumen gland (AG), foot (FT).

HP

3.

Figure 5: Representative
qPCR amplification curves

of 5αR1 (red) and 5αR2

(orange) in day 3-5

postoviposition embryos

and albumen gland tissue.

Temperature melt

curve analysis verified

that the amplified

product (i.e. 5aR1 and

5aR2) produced

distinct peaks.

Smaller peaks, at similar melting

temperatures, were shown

occasionally for negative controls

(Fig. 6). However, their expression

differed by >10 cycles from the

samples of interest which confirms
the reliability of results.

4. Testing and validating “housekeeping genes” in Biomphalaria glabrata embryos 
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Lhis2a Lywhaz
Myoglobin a-Tubulin
Ubiquitin β-Actin

Lhis2a Lywhaz Myoglobin a-Tubulin Ubiquitin β-Actin

geo Mean [CP] 24.7 24.7 15.6 19.6 22.6 17.6

ar Mean [CP] 24.7 24.8 15.8 19.8 22.6 17.7

min [CP] 23.5 23.0 12.8 16.1 21.4 15.4

max [CP] 27.2 27.3 18.3 23.0 23.9 20.2

std dev [± CP] 0.9 1.4 2.2 2.7 0.7 1.7

CV [% CP] 4.0 5.8 14.1 13.4 3.3 9.5

BestKeeper  

vs.
Lhis2a Lywhaz Myoglobin a-Tubulin Ubiquitin β-Actin

coeff. of 

corr. [r]
0.87 0.98 0.98 0.99 0.97 0.99

p-value 0.001 0.001 0.001 0.001 0.001 0.001

Table 3: Pair-wise correlation analysis (r) of 6 housekeeping genes vs BestKeeper
index, calculated out of two eligible genes with SD < 1 (Lhis2a, Ubiquitin).

Table 2: Descriptive general statistics of 6 housekeeping genes based on their Cycle
threshold/crossing point (CP) values. Any studied gene with the SD < 1 can be

considered stable. Genes with a SD < 1 are highlighted in green.

Figure 7: Illustrative representation of gene stability based on the cycle
threshold (Ct)/crossing point (CP) values (n=12) of 6 housekeeping genes

across 4 developmental embryo stages (day 2-5 post-oviposition).

In RT-qPCR experiments, “housekeeping genes” are used as a point

of reference to normalise gene expression data, and thus to

compare expression level of the genes of interest (e.g. 5aR1, 5aR2).

Six candidate “housekeeping genes”, namely Lhis2a, Lywhaz,

Myoglobin, a-Tubulin, Ubiquitin and β-Actin were identified from

literature1,3,4,6 and tested for stability across all embryo samples.

The stability normalisation tool BestKeeper5 was used to identify the

most stable “housekeeping gene”. BestKeeper calculates the SD

associated with the geometric mean Ct values (Table 2). Any gene

with SD < 1 is considered stable and is included in the generation of

BK Index. A regression model is then used to calculate the

correlation (r value) of Ct data to the BK index (Table 3). Based on

both analyses, BestKeeper identified Ubiquitin (lowest SD, highest

“r” value) as the most appropriate housekeeping gene (Fig. 7).

Specifically, 5aR1 and 5aR2

are expressed in day 2 (data not

shown), day 3-5 post-oviposition

embryos and albumen gland

tissues (Fig. 5). Preliminary Ct

data suggest that 5aR1 is more

highly expressed that 5aR2 in all

tissues tested (day 3-5 &
albumen gland).

1. 2. 3. 4. 5.

• Two additional gene stability algorithms (e.g. geNorm, NormFinder) will be used to find

the most suitable pair of “housekeeping genes”.

• 5αR1 and 5αR2 will then be normalised against the most suitable pair to compare their

relative gene expression across different stages of embryonic development.

• Based on preliminary data, 5aR1 is more highly expressed than 5aR2 in embryos 3-5

post-oviposition and albumen gland tissues.

• Ubiquitin was found to be the most stable “housekeeping gene” out of 6 candidates

tested, with a SD < 1 and a pair-wise correlation value (r) of 0.97.

5aR1

5aR2

5aR1

5aR2

5. Conclusions 6. Future approaches


