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The main research question of our laboratory is: How did the mammalian brain evolve?
Explicitly we want to determine the strength of environmental influence on the evolution of
the mammalian brain, by investigating aquatic mammals, (whale and pinnipeds), in comparison
to the closes land living relatives (even toed ungulates and carnivores). Especially we are interested
in, if an aquatic lifestyle leads to predictable changes in the morphology of the mammalian brain? This
is of importance, as it raises the rarely investigated issue of how evolution of the mammalian brain is
influenced by the physical environment in which it evolves. While it is widely assumed that social
complexity is the primary driver of human brain evolution (social brain hypothesis), recent studies
indicate that this might be not the only and major factor that governs brain evolution and that the
physical environment plays an important role, but specifics, in terms of what the physical
environment can actually influence, are still mostly unknown.

Figure 1: Representations of brains from marine mammals (upper row) and closely related terrestrial

species (lower row). Marine mammal brains show a different cortical folding pattern as well as a more

spherical shape when compared to their closest terrestrial relatives.

To answers this question, we use the comparative neuroanatomical approach. The following
techniques are implemented in our laboratory: Magnetic Resonance Imaging (MRI) and Diffusion

Tensor Imaging (DTI), histology, immunohistochemistry, isotropic fractionator etc..

Figure 2: A series of coronal MRI sections through the brain of the Baird’s beaked whale.
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T . BIBTNODZ N TEE (N4 AT 7 7 mv—) Z R EORRE R RHUA
OIERL fEdT (AAb57) o BRI & O TR REARAT (IR ZE:) ThH 0 . BIRAY
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Testis illustrated by R, Y.
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1. BFERICBIT 2 BEFDEREFEMLA I =X b ~ZHEEM4 7 A & long noncoding RNA

7 BB D RRE S AUTA L WEL
ETTB. T 2Oy EEDDHEY
Y U USNOEH N FEOREREIL L <
STWERA, =ik, 20X 577
J LBLHI SRR ORSRE & | RFICAETEBL ST
BWTHLMNILE S EWFEEIT- T
WET, BIED A A T —~id, WYL
DREFERICB T 2EEFEL X =
A LD T, BRI, R TH
F L TR D — 3 I K-> Tl & 2o 7otk BT AERICL > TR 23T
X5 —HOWREOZ LT, ZOWMBETH TR EFIHELNDT-DITIE, £ < OBIET OTEMHELRN
RAIRTHDLZENRINTWVET, & ZTAD, ZNULDOEBTFOIEGIEHEIA T =T E< b
o TE LT, FAlzbOWFEE Tl OMHICER Y A THNDHDTY,
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DMLETTN, DO RICE > TR IR TIIMIC LML E R LORH D Z LV LE LT,
ZFHHALEEREMS 2 A & long noncoding RNA (IncRNA) T,

[ZHrEt S L]

dual promoter—enhancer (DPE) (X7 2 & —#
— LY — DOBERE & W T RO L B RE I D
7 LECHIT, MEIE TIIRA = BRI O TR AL
F L7 (Kuriharaetal., J. Mol. Biol. 426: 3069-3093,
2014), 41X CNS1 28FL7=H D% A L 7= DPE T,
—WREMBRCBW T e =4 —B Lz
NP —E LTAE 3 08T OEMHLIZE S
L9, FA7=HIEZ D CNSL DIEH A 1 =X LD
SR A AT D L [RIRFIC, K IR CREBET 5 DPE ZMEMERIICHIE L CENL L OME 2T 5
e HAT> TWE T, ETill & HITHIZRZERENME S/ A dual enhancer-silencer 25F5 1T A1 RE
T HAREME LA 6 LCE Y (Bandaraet al., Biochem. Biophys. Res. Commun. 534: 1007-1012, 2021) .
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INCRNA [ EFHFR & 0412 HkHE lessp-2  perna-msvir - P T Tessp-3
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FHZ LR FOE IL 5 kb
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Ovary illustrated by S.M.

2. FRBIZB T AEREEME{k~long noncoding RNA
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IR ClE, HERTOIPE T TITHBE DA mE v . BRI H L
SN R DMEB TN D T & TN L THIRCEY £, 2D
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Placenta illustrated by S.M.
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