
Brain organoids are self-

organising 3D aggregates derived 

from stem cells which resemble its 

corresponding in-vivo organ

Aim: To fuse regionalised organoids together

and visualise the neuronal projection between

these different brain regions

Assembling a “Whole Human Brain” model
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Cortical organoid

Many studies have shown a WNT

gradient can be used to pattern the 

neural tube along the rostral caudal 

axis[1,2].
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People with Autism Spectrum Disorder (ASD) commonly display abnormal responses to sensory stimuli. Most sensory

information is processed through reciprocal axon pathways that interconnect the cerebral cortex and the thalamus. We

hypothesize that some ASD symptoms may arise as a result of abnormalities in these connections, which are formed during

embryonic development. We aim to generate a ‘whole brain’ organoid model in order to investigate these connections.
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2. Fusing the Organoids

We optimised organoid fusing by testing different 

methods and time-points at which we fuse organoids.

Methods for fusing organoids;

1) Placing together in a 1.5ml Eppendorf to fuse

2) In a 24-well plate set at an incline

Experimental Design 

1. Generating the organoids

Organoids were patterned using a wnt gradient which

was generated using small molecules.

We added the CellTracker Dye to the Telencephalon and

Hindbrain organoids to allow orientation of the fused

organoid

3. Analysing the neuronal interactions

Using immunostaining for different neural markers 

(L1CAM, TuJ1) we aimed to map connections between 

organoids. 

2-stage fusing 
method



What’s next…

Using our sequential fusing methodology we can generate 4-

organoid assembloids. We will now investigate;

i) Which method and time-point is best for fusing,

ii) whether the orientation is correct and

iii) if neuronal projections between them have formed.

Generating Assembloids – Results, Conclusions and What’s Next!
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By using neural markers 

such as L1CAM we aim to 

map projections between 

organoids. We aim to 

assess if organoids 

assembled next to their 

correct in-vivo partner are 

able to make better 

connections than if not.

Using the CellTracker dye we 

are able to identify the 

patterning treatment the 

organoid received. 

Furthermore we can also 

identify some cells that may 

have migrated from one 

organoid to the other.
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Cell Tracker Dye Optimisation
We used a CellTracker live cell dye to identify which organoid 

received which patterning treatment after the fusion.  We used a 

series of concentrations and incubation times of the dye to 

optimize its use with organoids. 

➔ Higher dye concentration increased the fluorescence of the 

organoid, with incubation time having no effect, however 

concentrations above 10uM reduced organoid growth. Thus, we 

decided to use 5uM for our organoid CellTracker dye 

concentration.


