




Extended Data Fig. 8 | Dynamical mass and velocity dispersion comparisons. 
Location of GN-1001830 (magenta point) on the black hole mass versus stellar 
velocity dispersion (left) and versus dynamical mass of the host galaxy (right). 
Other high-z AGN found by JWST are shown with blue symbols. The black dash 
dotted line shows the local MBH − Mbulge relation from ref. 81. The solid blue line 

shows the MBH − σ
*

 relation from ref. 82. Shaded areas show the scatter around 
these relations. While not yet on the local relations, the offset of GN-1001830  
is much less severe than in the BH-stellar mass diagram. Error bars show 1σ 
uncertainties.
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Extended Data Fig. 9 | Comparison between GN-1001830 and sources in  
the FABLE simulation. The layout is the same as the bottom row of Fig. 2, with 
sources from super-Eddington simulations shown as red contours, while those 
from sub-Eddington ones are indicated by grey points. As in the case of the  
CAT models, the Eddington-limited heavy seed scenario fails to simultaneously 

explain the high BH-to-stellar mass ratio of GN-1001830 and the very low 
accretion rate. Instead, the scenario in which BHs experience super-Eddington 
accretion phases can match the properties of GN-1001830, although additional 
simulations would be need to bridge the gap between the 100 h−1 Mpc box and 
proto-cluster zoom-in simulations. Error bars show 1σ uncertainties.



Extended Data Fig. 10 | Completeness simulations. Same as Fig. 3, except with super-Eddington models of the FABLE simulation, showing that dormant, post 
super-Eddington burst AGN are strongly biased against in the current surveys. Error bars show 1σ uncertainties.
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Extended Data Table 1 | Summary of all narrow lines 
measured in GN-1001830

Column one contains the names of each line, the second column measured flux along with 
uncertainties, the final two columns contain signal to noise ratios and disperser in which each 
line was measured. For lines with S/N < 3σ the measured fluxes were treated as upper limits; 
for < 2σ detections, the 2σ upper limit is quoted instead.



Extended Data Table 2 | Properties of the host galaxy and 
its AGN obtained via imaging modelling, SED fitting and 
spectral analysis




