





Extended DataFig. 8| Dynamical massand velocity dispersioncomparisons.  showsthe My, -0, relationfromref.82.Shaded areas show the scatteraround
Location of GN-1001830 (magenta point) on theblack hole mass versusstellar theserelations. While notyet on thelocal relations, the offset of GN-1001830
velocity dispersion (left) and versus dynamical mass of the host galaxy (right). ismuchlesssevere thaninthe BH-stellar mass diagram. Error bars show 1o
Other high-z AGN found by JWST are shown with blue symbols. The black dash uncertainties.

dotted line shows thelocal Mgy, — My, relation fromrref. 81. The solid blue line
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Extended DataFig.9|Comparison between GN-1001830 and sourcesin explain the high BH-to-stellar mass ratio of GN-1001830 and the very low

the FABLE simulation. The layoutis the same as the bottom row of Fig. 2, with accretionrate. Instead, the scenario in which BHs experience super-Eddington
sources from super-Eddington simulations shown as red contours, while those accretion phases can match the properties of GN-1001830, although additional
fromsub-Eddington onesareindicated by grey points. Asin the case of the simulations would be need to bridge the gap between the 100 A Mpcbox and
CAT models, the Eddington-limited heavy seed scenario fails to simultaneously ~ proto-cluster zoom-insimulations. Error bars show 1o uncertainties.



0.5

Iog I—/Ledd
| | |
= . o o
(6,1 o ()] o

|
g
o

-2.5

Extended Da
super-Edding

Completeness
0.0 0.2 0.4 0.6 0.8 1.0

Simulations (z=7)

%+ FABLE Super-Edd.
JWST AGN (z=6 - 8)

=@— This work, z = 6.7

X Refl

@® Ref?2

# Ref.5

@ Ref. 8

6.5 7.0 7.5 8.0 8.5 9.0
log Mgy [Mo]

taFig.10 | Completeness simulations. Same asFig. 3, except with super-Eddington models of the FABLE simulation, showing that dormant, post
ton burst AGN are strongly biased againstin the currentsurveys. Error bars show louncertainties.
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Extended Data Table 1| Summary of all narrow lines
measured in GN-1001830

Line Flux (x10719 erg s~' cm™2) S/N  Disperser
[S1ujA6731 <15 1.380 prism
[N 1176585 2.841108 2.00 prism

Ha 362755 250 prism
[0 m1]A5007 467713 1590  R1000
[0 111]A4959 15.470-93 650 R1000

HB 6.66105) 290 R1000
[0 1] \4363 2.3910-53 3.600  prism

Hy 2771058 3.960  prism
[Ne 1] A3869 3.87T001 3.630  prism
[O1m]A3727 1787058 2.640  prism

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 < 30 the measured fluxes were treated as upper limits;
for < 20 detections, the 20 upper limit is quoted instead.



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

Quantity Value
+0.04
q 0.517 04
+0.07
n 0.947407

Re [pc] 1371%“;
—1 +6

o« [km s™!] 12174

log(Mayn/Mo) 9.5010:39

SFR [Mo /yr] 1381092

log(M../Mg) 8.9270-30

log MBu /Mg 8.61f8'§§
AEDD 0.02415-51%

12 +log (O/H) 7.3216.16
Te [K] 25,4001 3200

+0.44
Ay 2~0(Lo.41






