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Abstract
Objectives  The G72 mouse model of schizophrenia represents a well-known model that was generated to meet the 
main translational criteria of isomorphism, homology and predictability of schizophrenia to a maximum extent. In 
order to get a more detailed view of the complex etiopathogenesis of schizophrenia, whole genome transcriptome 
studies turn out to be indispensable. Here we carried out microarray data collection based on RNA extracted from the 
retrosplenial cortex, hippocampus and thalamus of G72 transgenic and wild-type control mice. Experimental animals 
were age-matched and importantly, both sexes were considered separately.

Data description  The isolated RNA from all three brain regions was purified, quantified und quality controlled before 
initiation of the hybridization procedure with SurePrint G3 Mouse Gene Expression v2 8  ×  60 K microarrays. Following 
immunofluorescent measurement und preprocessing of image data, raw transcriptome data from G72 mice and 
control animals were extracted and uploaded in a public database. Our data allow insight into significant alterations 
in gene transcript levels in G72 mice and enable the reader/user to perform further complex analyses to identify 
potential age-, sex- and brain-region-specific alterations in transcription profiles and related pathways. The latter could 
facilitate biomarker identification and drug research and development in schizophrenia research.
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Objective
G72/G30 is a primate specific gene that is localized 
on human chromosome 13q and turned out to be a 
susceptibility locus for major psychiatric disorders 
such as schizophrenia and bipolar disorder [1–3]. The 
dominant gene product of this locus is the largest G72 
splice variant, i.e., LG72 protein (here referred to as 
G72 protein). Notably, the function of the G72 pro-
tein in neuropsychiatry remains obscure [4]. Interest-
ingly, increased G72 protein levels were observed in 
the serum and CNS of schizophrenic patients [5, 6]. In 
order to investigate the functional implications of the 
G72 protein in vivo, a humanized transgenic mouse 
model carrying the G72/G30 locus has been gener-
ated that expresses the G72 protein [7]. G72 transgenic 
mice serve as a schizophrenia model as they display 
characteristic symptoms, such as motor coordination 
deficits, altered sensorimotor gating and olfactory dis-
crimination, increased compulsive behavior and spa-
tial memory impairment [7, 8].

Previous complementary proteomics studies from 
the cerebellum of G72 mice revealed altered protein 
expression in mitochondria-associated, myelin- and 
oxidative stress-related processes in G72 compared to 
control mice [8–11]. Recently, Filiou et al. (2022) per-
formed multi-omics approaches, i.e., quantitative pro-
teomics and metabolomics, from the hippocampus of 
male, eight weeks old G72 vs. control mice [10]. How-
ever, we are still lacking detailed information about 
both sex- and brain-region specific differences in tran-
scriptome profiles from schizophrenia mouse models 
such as G72. To fill this essential gap, we carried out 
microarray analysis of RNA from the retrosplenial (RS) 
cortex, hippocampus and thalamus of both female and 
male G72 mice. It has been shown in the past that the 
RS cortex is essential for gating information to the 
medial temporal lobe and displays aberrant connectiv-
ity with neuronal networks associated with memory 
formation and ecphoria, i.e., the limbic system/hip-
pocampal formation in schizophrenia patients [12]. 
In addition, enhanced neuronal connectivity of the 
RS cortex with the left superior temporal gyrus was 
observed in patients with more positive symptoms, e.g. 
hallucinations [12]. Impaired function of the RS cortex 
was also related to verbal memory deficits commonly 
seen in schizophrenia patients [13]. These and other 
findings suggest that the RS cortex is of central impor-
tance in schizophrenia symptomatology [12, 14]. The 
hippocampus as a memory consolidation and forma-
tion system has been related to schizophrenia for long. 
The etiopathological evolution of schizophrenia via the 
premorbid, prodromal to syndromal psychotic stages 
was shown to initiate with dysregulation of glutamate 
transmission in the CA1 area, further progressing to 

other hippocampal regions and cortical areas as well 
[15, 16]. The thalamus as part of the thalamocortical-
corticothalamic circuitry serves as another important 
structure in schizophrenia. It’s critical for the trans-
mission and processing of external information and 
thereby modulates essential tasks such as wakeful-
ness, sleep and memory. It was shown in both animal 
models and humans that there are thalamic connectiv-
ity deficits in psychiatric disorders, including schizo-
phrenia [17]. There is also evidence of altered thalamic 
microstructure, e.g., in the mediodorsal nucleus, 
thalamo-prefrontal and thalamo-somatosensory/pari-
etal connectivity [17]. Multiple studies have proposed 
an association between psychosis spectrum disorders 
and thalamic network dysrhythmia and/or dysconnec-
tivity [18, 19]. Our microarray data from these three 
highly relevant brain regions allow for further char-
acterization of differentially expressed intersectional 
and signature genes of the individual subgroups, gene 
ontology and pathway analysis and biophysical studies 
[20, 21] which are of relevance for future translational 
studies.

Data description
Experimental animals
G72 transgenic mice carrying the G72/G30 locus and 
wild-type (WT) mice with a CD1 background were 
kindly provided by the Institute of Molecular Psychia-
try (Life & Brain, Bonn, Germany). Details on breeding 
and genetics of G72 mice have been described in detail 
before [7, 8]. In total, eight WT control animals (four 
♂, age: 23.14 ± 0.00 wks; four ♀, age: 23.46 ± 0.11 wks) 
and eight G72 transgenic mice (four ♂, age: 23.14 ± 0.00 
wks; four ♀, age: 23.14 ± 0.00 wks) were used for dis-
section of hippocampus, RS cortex and thalamus for 
subsequent transcriptome analysis.

Genotyping - DNA preparation from tail biopsies
Every experimental animal was genotyped twice using 
DNA isolated from tail biopsies. DNA preparation was 
carried out using peqGOLD DNA Mini Kit (PEQLAB 
Biotechnologie GmbH, Germany) according to the 
manufacturer’s instructions. The isolated genomic 
DNA was stored at + 4 °C until further use.

Hippocampus, RS cortex and thalamus preparation and 
tissue storage
Experimental animals were anaesthetized using i.p. 
injection of ketamine (100  mg/kg) / xylazine (10  mg/
kg) and immediately decapitated. The brain was 
removed and placed in a clean RNase-free petri-dish 
filled with pure RNAlater reagent (Qiagen GmbH, 
Germany). The RS cortex, hippocampus and thalamus 
were bluntly dissected and immediately placed in 2 ml 
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RNase free reaction tubes, snap frozen in liquid nitro-
gen and stored at -80  °C until RNA preparation. This 
instantaneous and fast processing was performed to 
eliminate potential effects of anaesthesia on early gene 
regulation.

Retrosplenial cortex, hippocampal and thalamic RNA 
isolation
Total RNA from the individual brain regions was 
extracted using RNeasy Lipid Tissue Mini Kit (Qia-
gen GmbH, Germany) according to the manufacturer’s 
protocol. Quantity and quality of the RNA was evalu-
ated using NanoDrop ND-1000 (ThermoFisher Scien-
tific Inc., USA).

Acquisition of transcriptome data and raw data extraction
Transcriptome data were acquired using the One-
Color Microarray-Based Gene Expression system 
(Agilent Technologies Germany GmbH & Co. KG, 
Germany). In specific, the SurePrint G3 Mouse Gene 
Expression v2 8 × 60  K Microarray Kit (Agilent Tech-
nologies Germany GmbH & Co. KG, Germany) was 
used for RS cortex, hippocampal and thalamic tissue. 
All procedures were carried out according to the man-
ufacturer’s instructions.

Raw data are based on fluorescence scanning using 
the Agilent SureScan Microarray Scanner and raw 
microarray image file processing using the Feature 
Extraction Software (both from Agilent Technolo-
gies Germany GmbH & Co. KG, Germany). Using 
GeneSpring Software (Agilent Technologies Germany 
GmbH & Co. KG, Germany), all information about 
probe names, fold changes, etc. were extracted and 
exported into txt.- and csv.-files to allow usage in other 
transcriptome analysis software in case GeneSpring 
software is not used and/or not available. These raw 
data represent unfiltered, non pre-analyzed data.

The raw data (date files 1–47) as well as the two 
MAGE-TAB format files (data files 48–49) were uploaded 
to the ArrayExpress repository and are freely accessible 
with the following accession ID: E-MTAB-13547. The 
reader might also use the related identifiers.org link, i.e., 
“https://identifiers.org/arrayexpress:E-MTAB-13547” 
[12].

The individual subgroups and related data are charac-
terized in Table 1.

Limitations
This transcriptome data collection from the RS cor-
tex, hippocampus and thalamus of ∼ 6 months old 
G72 and control mice was carried out using a micro-
array approach. Following scientific and organizational 
aspects, resource considerations, and power calcula-
tions, this turned out to be a feasible approach for us. 
We are aware that RNAseq is also a very good alterna-
tive strategy to characterize transcriptional alterations 
in the G72 schizophrenia mouse line.

The G72 mouse model is a unique schizophrenia 
model to characterize the impact of the G72 protein in 
neuropsychiatry [7, 8]. This may limit its generalizabil-
ity compared to other schizophrenia models as regards 
isomorphism, homology and predictability represent-
ing the major translational categories in biomedicine. 
As for other diseases, numerous schizophrenia mouse 
models have been generated and none of these models 
can claim to mimic the etiopathogenesis, symptom-
atology and drug delivery characteristics of the human 
disease equivalent to a 100% [22–24]. Given these 
observations, searching a schizophrenia model with 
common trans-line and trans-species transcriptional 
profiles is highly challenging. We have thus decided 
to use the humanized transgenic mouse model G72 
carrying the G72/G30 locus which has received much 
attention in literature, and which can provide novel 
insight into the crucial role of G72 protein in the etio-
pathogenesis of schizophrenia.

A unique feature of our data is related to their sex- 
and brain region-related specificity. Clearly, this 
results in a high number of experimental subgroups 
(twelve in total) and microarrays to be used. Note that 
we focused on animals of “older” age (i.e., 23 wks) in 
this data collection as stereotypic behavior, character-
ized by repetitive and unintentional movements typi-
cally appears in progressed disease stages [25–28]. To 
get an impression of temporal effects on G72 tran-
scriptome profiles, additional studies with G72 and 
control animals of different ages are necessary.

https://identifiers.org/arrayexpress:E-MTAB-13547
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Table 1  Overview of data files/data sets (for quality control files of the individual data files see supplementary information)
Label Name of data file/data set File types

(file extension)
Data repository and identifier (DOI or accession 
number)

Data file 1 Sample1_Female_G72_cortex_#1.txt txt.-file Sample1: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 2 Sample2_Female_G72_cortex_#2.txt txt.-file Sample2: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 3 Sample3_Female_G72_cortex_#3.txt txt.-file Sample3: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 4 Sample4_Female_G72_hippocampus_#1.txt txt.-file Sample4: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 5 Sample5_Female_G72_hippocampus_#2.txt txt.-file Sample5: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 6 Sample6_Female_G72_hippocampus_#3.txt txt.-file Sample6: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 7 Sample7_Female_G72_hippocampus_#4.txt txt.-file Sample7: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 8 Sample8_Female_G72_thalamus_#1.txt txt.-file Sample8: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 9 Sample9_Female_G72_thalamus_#2.txt txt.-file Sample9: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 10 Sample10_Female_G72_thalamus_#3.txt txt.-file Sample10: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 11 Sample11_Female_G72_thalamus_#4.txt txt.-file Sample11: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 12 Sample12_Female_WT_cortex_#1.txt txt.-file Sample12: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 13 Sample13_Female_WT_cortex_#2.txt txt.-file Sample13: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 14 Sample14_Female_WT_cortex_#3.txt txt.-file Sample14: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 15 Sample15_Female_WT_cortex_#4.txt txt.-file Sample15: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 16 Sample16_Female_WT_hippocampus_#1.txt txt.-file Sample16: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 17 Sample17_Female_WT_hippocampus_#2.txt txt.-file Sample17: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 18 Sample18_Female_WT_hippocampus_#3.txt txt.-file Sample18: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 19 Sample19_Female_WT_hippocampus_#4.txt txt.-file Sample19: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 20 Sample20_Female_WT_thalamus_#1.txt txt.-file Sample20: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 21 Sample21_Female_WT_thalamus_#2.txt txt.-file Sample21: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 22 Sample22_Female_WT_thalamus_#3.txt txt.-file Sample22: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 23 Sample23_Female_WT_thalamus_#4.txt txt.-file Sample23: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 24 Sample24_Male_G72_cortex_#1.txt txt.-file Sample24: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 25 Sample25_Male_G72_cortex_#2.txt txt.-file Sample25: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 26 Sample26_Male_G72_cortex_#3.txt txt.-file Sample26: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 27 Sample27_Male_G72_cortex_#4.txt txt.-file Sample27: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 28 Sample28_Male_G72_hippocampus_#1.txt txt.-file Sample28: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 29 Sample29_Male_G72_hippocampus_#2.txt txt.-file Sample29: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 30 Sample30_Male_G72_hippocampus_#3.txt txt.-file Sample30: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 31 Sample31_Male_G72_hippocampus_#4.txt txt.-file Sample31: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 32 Sample32_Male_G72_thalamus_#1.txt txt.-file Sample32: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 33 Sample33_Male_G72_thalamus_#2.txt txt.-file Sample33: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 34 Sample34_Male_G72_thalamus_#3.txt txt.-file Sample34: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 35 Sample35_Male_G72_thalamus_#4.txt txt.-file Sample35: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 36 Sample36_Male_WT_cortex_#1.txt txt.-file Sample36: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 37 Sample37_Male_WT_cortex_#2.txt txt.-file Sample37: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 38 Sample38_Male_WT_cortex_#3.txt txt.-file Sample38: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 39 Sample39_Male_WT_cortex_#4.txt txt.-file Sample39: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 40 Sample40_Male_WT_hippocampus_#1.txt txt.-file Sample40: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 41 Sample41_Male_WT_hippocampus_#2.txt txt.-file Sample41: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 42 Sample42_Male_WT_hippocampus_#3.txt txt.-file Sample42: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 43 Sample43_Male_WT_hippocampus_#4.txt txt.-file Sample43: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 44 Sample44_Male_WT_thalamus_#1.txt txt.-file Sample44: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 45 Sample45_Male_WT_thalamus_#2.txt txt.-file Sample45: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 46 Sample46_Male_WT_thalamus_#3.txt txt.-file Sample46: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 47 Sample47_Male_WT_thalamus_#4.txt txt.-file Sample47: ArrayExpress (Accession ID: E-MTAB-13547) [12]
Data file 48 E-MTAB-13547.idf.txt

(Metadata in the MAGE-TAB format: investigation de-
scription format file)

txt.-file ArrayExpress (Accession ID: E-MTAB-13547) [12]

Data file 49 E-MTAB-13547.sdrf.txt
(Metadata in the MAGE-TAB format: sample data relation-
ship format file)

txt.-file ArrayExpress (Accession ID: E-MTAB-13547) [12]
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Abbreviations
RS	� Retrosplenial
WT	� Wild-type
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