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Figure SI1-1. AFM images of polycrystalline STO after cleaning (HF treatment) revealing the
presence of terraces, and EBSD image of the same area.



Figure SI-2. a) Bright field TEM micrograph showing two Sr3V,Og NSs on the (100)SVO
film. b) HRTEM image of one NS. ¢) HRTEM image of the same NS at lower magnification,
showing Moiré fringes between the Sr3V,0g NS and the SVO film underneath, together with
FFTs of 3 different areas (SVO film alone, Sr3V,0g NS alone, and Sr3V,0g on SVO) depicted
by white squares. d) HRTEM image of one Sr3V,0g nanostructure on (110)SVO film showing
Moiré fringes. e) FFT of the area displayed in (d). f) HRTEM image of one elongated Sr3V,0g
NS on (111)SVO, displaying Moiré fringes. g) Same at higher magnification with FFT of SVO

area and of Sr3V,0g area.



Figure SI-3. a) Bright field TEM micrograph showing a plane view of a fragment of the
(100)SVO film: the elongated NS have a dark contrast. b) Dark field TEM image of the same
fragment obtained by selecting a fundamental SVO reflection: the perovskite phase is
enlightened while the NS areas remain dark. c,d) Dark field TEM images obtained by
selecting weak reflections of each Sr3V,0g variants showing them with a white contrast. e)
Bright field TEM micrograph showing a plane view of a fragment of the (110)SVO film where
some of the NS are seen with a dark contrast. f) Dark field TEM image of the same fragment
obtained by selecting a weak reflection showing the NS with a light contrast. g) Bright field
image of the (111)SVO film. h),i),j) Dark field images of the same area obtained by selecting
reflections of each variant, showing the 3 possible orientations of the Sr3V,0g NS.



Isotropic in plane NS on (100)SVO: Anisotropic in plane NS on
2 elongated nanostructures (110)svo:
1 elongated nanostructure
Orientations Lattice Orientations Lattice
mismatch mismatch
(110) -3.69% (110)Sr3V,04 // -3.69%
SrsV,05// (1-10)svVO
(011) SvO
d(-11-5) -14.39% (2-2-5)Sr3V,05 // -8.33%
SrsV,08// (001)svVO
d(01-1) svO
Isotropic in plane NS on Anisotropic in plane NS on (111)SVO:
(111)svo: 3 elongated nanostructures
triangular nanostructure
Orientations Lattice Orientations
mismatch
(110)Sr3V,05 // (- -3.69% (1-10)Sr3V,04 //(- -3.69%
110)SVO 110)SVO
(2-10)Sr3V,04 -3.69% (-105)Sr;V,04 // -14.39%
// (01-1)SVO (01-1)svo

Table SI-1 listing the different lattice mismatches between the nanostructures and the SVO matrix.

Isotropic in plane NS
on (100) SVO:

Anisotropic in plane
NS on (110) SVO:

Isotropic in plane NS
on (111) SVO:

Anisotropic in plane
NS on (111) SVO:

2 elongated 1 elongated triangular 3 elongated

nanostructures nanostructure nanostructure nanostructures

Sr3V,0g growth planes | Sr3V,0g growth planes | Sr3V,0Og growth Sr3V,0g growth
planes planes

(110) and (1-15)

(110) and (-225)

(010), (1-10) and
(100)

(110) and (-1 1 10)

Table SI-2 listing the different growth planes of the nanostructures extracted from TEM

images.
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Fig. SI-4, a) HRTEM image of the Sr3V,0g NS on the (100)SVO film with the orientations of
the growth planes (from Figure SI_2b). b) Sketch of the nanostructure with its different
growth planes.
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Fig. Sl-l Sketch of the nanostructure of Sr3V,0g NS on the (110)SVO with its different
growth planes (from Figure SI_2 d,e).
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Fig. S1-6! Sketch of the nanostructures of Sr3V,0g NS on the (111)SVO with their different
growth planes for the elongated one (a) (from Figure SI_2 f,g) and triangular one (b) from
(figure 5a-b).



Figure SI-7. EBSD maps of the polycrystalline STO substrate (inset: stereographic
orientation) (a) and of the same area after growth of the SVO 40 nm thick film (b).
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Figure S1-8. AFM images of three (100) oriented STO grains of the polycrystalline substrate
(cf. red color on figure 6).
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Figure SI-9. AFM images of three (110) oriented STO grains of the polycrystalline substrate
(cf. green color on figure 6).
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Figure SI-10. AFM images of three (111) oriented STO grains of the polycrystalline substrate
(cf. blue color on figure 6).
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Figure SI-11. AFM images of SVO film grown on single crystalline (111) substrate after NS
dissolution for 60 s. The red circle depicts the same elongated NS before (a) and after (b)

dissolution.

12



