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Inference between neuron subsets and their resulting physiological phenotypes
using the data obtained by neurogenic tagging

Hirata, Tatsumi
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The data acquired using the “ neurogenic tagging method” were analyzed

informatically. The NeuroGT database has been open to public to showcase microscopic images of
neurons that are classified by the “ neurogenic tagging method” . Using the datasets, we devised a
method to construct a 3D brain. We also developed a segmentation system that identifies the eight
major regions of the mouse brain through deep learning using the teaching data created by the.
Furthermore, using the collected data sets of behavioral phenotypes that appear in individual mice
when the neural activities of neurogenic tagged neurons are chemogenetically manipulated, we
inferred relationships between neuronal subsets and their outputs in terms of physical functions. A

relationship hypothesized informatically is currently being verified.



et al. 2019, 2021

Cre

TM10.5

T™M11.5

Hirata
1
(™)
CreER
2
T™12.5

TM15.5

CreER

#E

o)

CreER

95 105 115 125 135 145 155 165 175 185 PO
i I i 1 i H i 1 i 1 1

BRE
™ &5
R#s | FALEIUACY— | HBEOTHEERXEE
G2A Neurogenin2 FRE #ERER
G1C Neurogenin1 thiy i ERE
D1B NeuroD1 HEREO—& DHEFR
D4A NeuroD4 TR KEBER
(D)
(™) Cre
CreER
™
Cre-loxP
(D)
, T™M17.5
p7
Neurog2-G2A
an
NeuroGT

(https://ssbd.riken.jp/neurogt/)




@
(https://sshd.riken. jp/neurogt/ 2021

16,000

®

2020
NeuroGT
(hM3Dq) (hm4Di)
DREADD
DEREADD CNO
50
Neurog2-

G2A 200
€)) 3D

NeuroGT
DAB

NeuroGT

Neurogenic tagging
mouse line

Neurog2CreER(G2A) ‘

TM injection once during E8.5~18.5

|

TG-CAG-loxP-STOP-loxP-h: )D | DREADD

AX#026220)

ROSA-CAG-loxP-STOP-loxP- hl\/M-Dl DREADD

P 8 weeks~

+CNO (DREADD ligand)

Physiological and behavioral tests

Body temperature
Respiration rate
Heart rate
Defecation
Urination

Pupil diameter
Serum corticosterone
Food intake
Water intake
Salivation
Lacrimation

Body length

Body weight
Body position
Death

Open field test
Rotor rod test
Fear conditioning
Hotplate test

Foot print test

Tail suspension test
Startle response
Aggression
Vocalization
Tameness

Limb grasping
Wire maneuver
Provoked biting
Time before move
Transfer arousal

(JAX#026219)

Pinna reflex

Corneal reflex
Righting reflex
Contact righting reflex
Toe pinch

Auditory response

Visual placing
Whisker Twitch
Touch escape
Pelvic elevation
Abdominal tone
Limb tone
Locomotor activity
Tail elevation
Trunk curl
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