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Table S1. The graphs of most abundant 0@12 and 1@12 nanocluster configurations and their occurrences in intermetallics.

0@12 graphs are subgraphs of the corresponding centered 1@12 graphs and always occur in all structures, where the 1@12 graph exists. For example, the 3543
1@ico structures contain also the 0@ico graph as a subgraph of 1@ico. Other 3600 — 3543 = 57 structures contain only 0@ico graphs, not 1@ico.

Nanocluster Symbol Occurrence Graph Nanocluster Symbol Occurrence Graph
0@12_modell 27963 ’Efﬁ?’ 1@12_model24 6147 X
0@12_model3 27760 1@12_model64 5892 ;“E:‘;"
0@12_model5 25922 1@12_model68 4679 :%j Y
0@12_model9 7827 q‘; 1@12_model65 3945 w
0@12_model8 6316 @ 1@12_model42 3830 Mf
0@12_model2 4313 111 1@12_modell (1@ico) 3543 °fb§°o

0@12_modell2 (0@ico) 3600 @ 1@12_model25 3359 Z*szz
0@12_model4 2739 @ 1@12_model8 3123 o,‘gfc
0@12_model13 2086 2y 1@12_model6 2579 K
0@12_model10 1263 %; 1@12_model66 2290 Osfi j
0@12_model11 585 3 1@12_model5 2102 °;:Zj;
0@12_model6 23 @ 1@12_model28 2078 :
0@12_modell4 9 H{: 1@12_model2 1413 «‘i;ﬁov
0@12_model7 2 Z‘;ziz 59 more models 1344-1




Table S2. Distribution of local binding of icosahedra in the 1506 intermetallics assembled with one non-equivalent icosahedron

Underlying . Number of Underlying . Number of
Formula net Topological types structures Formula net Topological types structures
&
1@icofi, bcu-x MosZr 427 1@icof ‘ui a hex Co,Als 2
1@1‘603;2372 % bcu-x WA|12 9 1@i6021+_:v1 (36.412.53)* NdTi3(sn0,leo,g)4 2
©
1@icoZi o .P bcu-x Nb(CuosGaos) 1 1@icof crs TizNi, GdsRhin 100
1@icol? fou CeRu;Mgs 1 1@icof; peu CasAgs 19
Cu,GaSr
1@icof fcu SrNi,Ge 4 1@icop, hxI* Sr2Nis 1
BaNi,Ge
szAg7
1@icoffy, feu AlAu, 9 1@ico2, hxI* Hf.Co; 4
Zr;Niy
1@ico;?'l+f;16+el @ tca TaCo; 81 1@iC0}t31+fE1 hxI* AlzgsTa 66V1.46 1
S Ni,Z
. 3+6 (i 1442 . 2+4
1@icogf, if? nch CUZn, 22 1@icofZ o hxI* SraRh;In; 1
WBe,
1@iC0f2?}+fel hex 766 1@1‘C0§f’_§b7 dia Fe,GagScs, HfgCUs 5
Fe,Ta
1@icof hex PuCus 39 1@icofi sql* CssNaPb, 1
1@icoli?, 1 hex K,Hg; 2 O@icogl lcy YsAgsCus, 1
0@ico’tErt 1 bcu-x NbAl 1 0@icogy, hex WBe, 7

* —ignoring bonds between icosahedra that unite layers into a 3D framework.
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Table S3. Distribution of local binding of icosahedra in the 22 intermetallics assembled with two or three non-equivalent icosahedra

Formula

Underlying net

Topological types

Number of structures

2(1@icofty ) nch Mngln, AgeCagHgs, CdasPds 8
21@ico [, 1) + 1@icof ) (315.42455),(3°.418.5%.6) (AICu)Mg 3
1@ico}y,: + 1@ico ), (3%.4%.5%)(38.4°.5%) (CroMo2iNiz)1 12 3
2(1@icopfy,n) (312,412 512)(312.41 519)

MoNi 1
2(1@icof [, 1) (31.4%5°)
1@icof{3E, o1 + 1@icol S @ (3%°.4%4.5%)(3%.418.5%6) Mg:6ZnsCu 1
1@icoff, + 1@icofi 7, (310,412 55)(311.410,518) HfCrGa, 3
2(1@icof 1) : (313.42151)(317.42.57) Y2Ni-Sng 1
2(1@icoi e, 1) (312.419.5%)(3°.41°.59) AlzNbNiz 1
1@icofi il 1 + 1@icoi . + 1@icol T, 1 (34.4%.57.62),(3°.4°.57),(4".6) NbzsNiss 565D 12.44 122

* —ignoring bonds between icosahedra that unite layers into a 3D framework.
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Table S4. Chemical composition of 324 binary intermetallics assembled with one non-equivalent icosahedron

Space group  Point group Supracluster Underlying net Central atom (A) Environment (M) Structure topology Number of structures
I m3m 3m 1@ico); pcu Ag AstMg (M = Ca) 12,12,16T1 1
Fd3m 3m 1@icopx crs/dia-e Co As+Ms (M = Hf) 12,12,14T1 27
: Hf AstMg (M = Fe, Ir, Mn, Os, Pd, Pt, Rh)
Mg A5+Me (M = Pd)
Mn A5+Me (M = Hf)
Na As+Mg (M = Ba)
Ni As+Mg (M = Cd); M12 (M=Nb, Ta)
Sc As+Mg (M = Ni, Pd, Ir)
Ti As+Mg (M = Co, Cu, Fe, Ni)
Zr As+Mg (M = Cu, Co, Ir, Pt, Rh, Fe)
P m3n m3 1@1'50}?31*;1 bcu-x Al My, (M = Mo, Nb, V) bet 78
Au Mj, (M = Ta, Zr, Ti, V, Nb, Ti)
Be My, (M = MO)
Bi, Sn M12 (M = Nb)
Cd, Co, Fe, Ni Mz, (M =V)
Ga, Ge My, (M = Cr, Mo, Nb, V)
Hg M1, (M = Tl, ZI’)
In My, (M = Nb)
Ir, Pt M, (M =V, Cr, Ti, Mo, Nb)
Os My, (M = Cr, Mo, Nb)
Pb M12 (M = Nb, V)
Pd M12 (M = Tl)
Re My, (M = W)
Rh My, (M = Cr, Nb, V)
Ru My, (M = Cr)
Sh Mj, (M = Nb, Ta, Ti, V)
Sn My, (M = Mo, Nb, Zr, Ta, V)
Tl M12 (M = Nb)
Vv My, (M = Ge, Re, Sb)
Zr My, (M = MO)
| 43m 3m 1@iC0f31++6u1 nch Ni, Rh, Ir Mj, (M = Zn) 12,12,13,13T1 5
: Cu Az + Mg (M= 2Zn
Ag Az + My (M = Cd)
Im3 m3 1@icoysd,. bcu-x Mo, Re, Tc, W M1, (M = Al) 11,12T1 5
P 2,3 3 1@1'50]?;;521 fcu Al M1, (M = Au, Cu) 12,14T1 2
: Au AgtM; (M = Al)
Cu Ag+M3 (M = AI)
P 63/mmc 3m 1@icof1f'f:16+el tca Al As+Mg (M = U) 12,12,12,16,16T1 21
s Co AstMg (M = Nb, Ta, Ti)
Cr As+Ms (M = Ti, Hf, Zr)
Fe As+Mg (M = Nb, Hf, Sc, Zr)
Mg As+Ms (M =Th)
Mn Ast+Ms (M = Zr, Hf)
Mo As+Mg (M = Hf)
Ni As+Mg (M = Eu, Mg)
Zn As+Mg (M = Hf, Nb, Ta)
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Table S4 continuation

3m 1@icgf2;ffel hex Ag, Au As+Ms (M = K) mgz-x 153
s Al Ag*+Ms (M = Hf, Zr, Co)
Be Ast+Ms (M = Cr, Fe, Mn, Mo, Ru, V, W, Re)
Cd Ag+Ms (M =Ca, Yb)
Co As+Mg (M = Ta, Nb, Mg)
Cr As+Mg (M = Nb, Hf, Ta, Ti, Zr)
Cu Ag+Ms (M =Cd, Yb)
Fe As+Mg (M = Er, Eu, Ho, Lu, Mo, Th, Tm, Yb, Hf, Nb, Sc, Ti, W, Ta)
Ir As+Ms (M = Mg)
K A5+Me (M = CS)
Li, Pt Ag+Ms (M = Ca)
Mg As+Ms (M = Ba, Ca, Dy, Er, Eu, Ho, Lu, Sr, Th, Tm, Y, Yb)
Mn As+Mg (M = Dy, Er, Gd, Hf, Ho, Lu, Pr, Ta, Tm, Tb, Y, Nd, Yb, Sc, Sm, Th, Zr)
Na As+Mg (M = Ba, Cs, K)
Nl AG+M6 (M = Nb, U)
Os As+Mg (M = Am, Dy, Er, Gd, Hf, Ho, La, Lu, Nd, Tb, Tm, U, Yb, Pr, Pu, Sc, Sm, Y, Zr)
Pb A5+M6 (M = K)
Re As+Ms (M = Dy, Er, Eu, Gd, Hf, Ho, Nd, Np, Pr, Pu, Sm, Th, Th, Tm, U, W, Y, Sc, Zr)
Ru As+Mg (M = Dy, Er, Ho, Lu, Nd, Sm, Tb, Tm, Yb, Sc, Y, Zr)
Tc As+Mg (M = Dy, Er, Gd, Hf, Ho, Tc, Th, Th, Tm, Y, Zr)
Vv As+Mg (M = Zr)
Zn As+Mg (M = Ca, Mg, Sc, Sr, Ta, Ti)
1@icof s hex Al As+Ms (M = Cu, Rh) 3-nodal net; 9,12,12- 2
3 .
coordinated
P 6;mc 3m 1@icgf23ff+"e1 hex Mn Ag+M; (M = Lu) mgz-x 1
P3m1 3m 1@icos, 1 hex Hg As+M; (M = K, Rb) 11,12,18T2 2
P 4,/mmc mmm 1@ico% s bcu-x Sn Mz (M = Nb) bet 1
m2m 1@i50f231+f31 hex Re Ag+Mg (M = U) mgz-x 1
C mcm
mm2 1@icot?,: hxl Ag Ag*tM, (M = Ca, Yb) 12,12,12,16T1 2
1@icof21++2+1t1,1 hex Cu Ag+Mj3 (M = Ce, La, Pr, Pu, Sm, Th, Nd) 12,12,12,13,14,19T1 7
3 te
P nma m 1@icot?,s dia Cu Ag+M; (M = Hf) 11,12,12,12,12,13,13,14T1 2
A+Msg (M = Zl’)
. 2+2+4
P 2./c 1 1@icog i hex cu As+M; (M = Ce, La, Pr, Nd) 12,12,12,13,14,19T1 4
C2/m m 1@icofi?2,. hxl Co Ag+M,y (M = Hf) 6-nodal net; 2
Ni Ag+tMy (M = Zr) 12,12,12,13,15,16-coordinated
~ O@icofszel hex 0 M+M?% (M* = Al, M? = Er, Lu, U) 2-nodal net; 10,13- 7
P 65/mmc 3m s M1g+M? (M! = Co, M2 = U) coordinated
M1g+M? (M™ = Be, M2 = V, W)
P 4,/mnm mmm 0@icor S bcu-x 0 M1g+M?, (M! = Nb, M? = Al) 3-nodal net; 8,9,11- 1

coordinated

* —ignoring bonds between icosahedra that unite layers into a 3D framework.
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Table S5. Chemical composition of 90 ternary intermetallics constructed by one nonequivalent icosahedron

Space group  Point group Supracluster Underlying net Central atom (A) Environment (M) Structure topology Number of structures
I m3m 3m 1@1% pcu Al Ms+M% (M? = Ni, M2 =Y, Sm, Gd, Dy, Ho, Er, Th) 12,12,16T1 17
: Ga M?*e+M?% (M* = Ni, M? =Y, Sm, Gd, Dy, Ho, Er, Th, Tm, Pr, Nd)
F d3m 3m 1@1f61 crs/dia-e Ag M+M?25 (M = Na, M2 = In) 12,12,14T1 12
: Al M1g+M? (M = Mg, Hf, Zr, M2 = Ni, Au, Pt)
Au Ms+M% (M2 = Na, M2 = In)
Ge Ms+M?%; (M = Ni, M? = Zn)
Mn M1g+M% (M* = Mg, M? = Ni)
2 VoM M G M= . 21
n s+ M% =Cuy, =Hf Zr
F 43m 3m 1@1;1 crs/dia-e Dy Ag+ M+M% (M! = Cd, In, M? = Rh) 9,12,12,14,14T1 17
: Er Agt Mi+M2; (M = In, M2 = Rh, Ir)
Gd A+ M +M? (MY = Cd, In, M? = Rh, Ni, Pd, Ir, Pt)
Ho Ast M+M% (M! = Cd, In, M2 = Rh, Ir, Pt)
m As+ Mig+M% (M! = In, M? = Rh)
Th Ast ME+M% (M! = In, Cd, M2 = Ir, Rh)
P23 3 10157, feu Au M+MZ% (M! = Cu, Nb, Ta, V, M? = Sn, Ga) 12,14T1 5
: Ga M1g+M?; (M! = Nb, Ta, V, M? = Au)
Ge Mig+M2Z (ME = Mn, M2 = Ir)
Ir Mg+MZ (M = Mn, M2 =Ge)
Sn M'g+M?; (M* = Cu, M? = Au)
Al Ms+M% (M? = Co, M? = U) mgz-x 18
Co Mie+M% (M? = Al, M? = Lu, Er)
Ga Mle+M?% (M! = Fe, M? = U, Zr)
Ge Ms+M?% (M? = Mn, Ti, Fe, Co, M? = Co, Zr, U, Cu)
246 Ir Mg+M? (M* = Ga, M? = Eu)
- 1@1%%,
P 65/mmc 3m faze hex Os M+MZ (M! = Al, M2 = U)
Ru Mig+M?2 (M? = Al, V, M2 = Sc, Zr)
Li Mlg+M2 (M! = Na, M2 = Au)
Ge M+M% (M? = V, M? = Hf) 12,12,15T2 1
1@1f632+ff1 Ge M%+MZ; (M = Ni, M2 = Sr) 10,12,20T1 1
P 6;smc 3m 1@I58, hex Cu As+ Mi+M?Z3 (M = Mn, M? = In) mgz-x 1
R3m 3m 10157, fcu Ga M1s+MZ (M = Cu, M?= Sr, Ba) 10,12,20T2 2
P 42/ncm 2/m 1@ fcu Mg Ag+ML+M?, (M= Ru, M? = Ce) 10,12,15,16T1 1
C mcm 2/m 1@1f231+fe1 hex Ga As+Mi+M?2, (M = Mg, M? = Mn) mgz-x 1
C mcm 2/m 1@1f21‘fe1 sql Na Mg+M?s (M! = Cs, M? = Ph) 10,12,12,14,18T1 1
3
1@1:1*32,7 dia Fe As+Mi+M?2, (M = Zr, M? = Sn) 11,12,12,12,12,13,13,14T1 1
Fe A+M1+M?2% (M = Sc, M? = Ga) 11,12,12,12,12,13,16,17T1 2
P nma m Mn A+M15+M25 ('\/l1 = Sc, M? = Ga)
l@Ifszeﬁ‘:vl hex Cu Ar+ML+M?; (M = In, Sn, Ag, Au, M? = Ce, U, Th) 12,12,12,13,14,19T1 8
: Fe Art ML+ M% (M! = Sn, M2 = U)
Ni A+ M+MZ (M = Sn, M? = Lu)
P mmn mm?2 1@1;”32 hxl Ge M?*e+M?% (M = Ni, M? = Ba) 10,12,20T3 1
C2/m 2/m 1@1f232+fe1 hxl In A+MY+M?% (M! = Rh, M? = Sr) 10,12,12,17T1 1

* —ignoring bonds between icosahedra that unite layers into a 3D framework.
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Table S6. Central atoms and environment atoms in the centered icosahedra

Central atom (A)

Environment (M)

Ag Ag, Ca, Cd, K, Yb, Na, In

Al Al, Mo, Nb, V, Au, Cu, U, Hf, Zr, Co, Rh, Ni, Y, Sm, Gd, Dy, Ho, Er, Th, Mg, Pt

Au Au, Ta, Zr, Ti, V, Nb, Al, K, Na, In, Cu, Sn, Ga

Be Be, Mo, Cr, Fe, Mn, Ru, V, W, Re

Bi Nb

Cd Cd,V, Ca, Yb

Co Co, Hf, V, Nb, Ta, Ti, Mg, Al, Lu, Er

Cr Cr, Ti, Hf, Zr, Nb, Ta

Cu Cu, Al, Cd, Yb, Ce, La, Pr, Pu, Sm, Th, Nd, Hf, Zr, Mn, In, Sn, Ag, Au, U, Zn

Dy Dy, Cd, In, Rh

Er Er, In, Rh, Ir

Fe Fe, V, Nb, Hf, Sc, Zr, Er, Eu, Ho, Lu, Mo, Th, Tm, Yb, Ti, W, Ta, Sn, Ga, U

Ga Ga, Cr, Mo, Nb, V, Ni, Y, Sm, Gd, Dy, Ho, Er, Tb, Tm, Pr, Nd, Ta, Au, Fe, U, Zr, Cu, Sr, Ba, Mg, Mn

Gd Gd, Cd, In, Rh, Ni, Pd, Ir, Pt

Ge Cr, Mo, Nb, V, Ni, Zn, Mn, Ir, Ti, Fe, Co, Zr, U, Cu, Hf, Sr, Ba

Hf Hf, Fe, Ir, Mn, Os, Pd, Pt, Rh

Hg Hg, Ti, Zr, K, Rb

Ho Ho, Cd, In, Rh, Ir, Pt

In In, Nb, Rh, Sr

Ir Ir, V, Cr, Ti, Mo, Nb, Mg, Mn, Ge, Ga, Eu, Zn

K K, Cs

Li Li, Ca, Na, Au

Mg Mg, Pd, Th, Ba, Ca, Dy, Er, Eu, Ho, Lu, Sr, Th, Tm, Y, Yb, Cu, Ru, Ce

Mn Mn, Hf, Zr, Dy, Er, Gd, Ho, Lu, Pr, Ta, Tm, Th, Yb, Nd, Sc, Sm, Th, Cu, Rh, Mg, Ni, Ga, In, Ti, Al, Nb,
Y

Mo Mo, Al, Hf

Na Na, Ba, Cs, K, Pb

Ni Ni, Cd, Nb, Ta, V, Zn, Eu, Mg, U, Zr, Sn, Lu

Os Os, Cr, Mo, Nb, Am, Dy, Er, Gd, Hf, Ho, La, Lu, Nd, Th, Tm, U, Yb, Pr, Pu, Sc, Sm, Zr, Al

Pb Pb, Nb, V, K

Pd Ti

Pt Pt, V, Cr, Ti, Mo, Nb, Ca

Re Re, W, Al, Dy, Er, Eu, Gd, Hf, Ho, Nd, Np, Pr, Pu, Sm, Th, Th, Tm, U, Y, Sc, Zr, Y

Rh Cr,Nb, V, Zn

Ru Ru, Cr, Dy, Er, Ho, Lu, Nd, Sm, Th, Tm, Yb, Sc, Y, Zr, Al, V

Sb Nb, Ta, Ti, V

Sc Sc, Ni, Pd, Ir

Sn Nb, Mo, Zr, Ta, V, Cu, Au

Tb Th, In, Cd, Ir, Rh

Tc Tc, Al, Dy, Er, Gd, Hf, Ho, Tb, Th, Tm, Y, Zr

Ti Ti, Co, Cu, Fe, Ni, Mg

TI Nb

Tm Tm, In, Rh

\Y/ V, Ge, Re, Sb, Zr

W Al

Zn Zn, Nb, Hf, Ta, Ca, Mg, Sc, Sr, Ti, Cu, Zr

Zr Zr, Cu, Co, Ir, Pt, Rh, Fe, Mo
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Table S7. Central atoms and environment atoms in the centered icosahedra with a mixed M*+M? shell.

Environment A/M?!

Environment M2

Li Ca

Be Cr, Fe, Mn, Mo, Ru, V, W, Re

Na Ba, Cs, K, In, Au

Mg Co, Ir, Pd, Th, Ba, Ca, Dy, Er, Eu, Ho, Lu, Sr, Th, Tm, Yb, Ni, Pt, Ru, Ce, Mn, Zn, Y
Al U, Hf, Zr, Co, Cu, Rh, Lu, Er, Sc, Er, Au, Nb

K Ag, Au, Hg, Na, Pb

Ca Ag, Cd, Li, Mg, Pt, Zn

Sc Al, Fe, Mn, Os, Re, Ru, Ni, Pd, Ir, Ga, Zn

Ti Co, Cr, Fe, Co, Cu, Fe, Ni, Zn

\Y/ Zr, Hf

Cr Ti, Hf, Zr, Nb, Ta

Mn Cu, Ga, Hf, Mg, Zr, Dy, Er, Gd, Ho, Lu, Pr, Ta, Tm, Th, Yb, Nd, Sc, Sm, Th, Ir, Ge, U, Co, In, Y
Fe Nb, Hf, Sc, Zr, Er, Eu, Ho, Lu, Mo, Tb, Yb, Ti, W, Ta, U, Sn, Ga
Co Al, Hf, Nb, Ta, Ti, Mg, U, Mn, Zr

Ni Cd, Gd, Mg, Eu, Nb, U, Zr, Y, Sm, Dy, Ho, Er, Th, Tm, Pr, Nd, Zn, Sr, Ba, Sc, Ti
Cu Ag, Al, Cd, Yb, Ce, La, Pr, Pu, Sm, Th, Nd, Hf, Zr, Sn, Au, Mn, In, Sr, Ba, U, Ti
Zn Ni, Hf, Nb, Ta, Ca, Mg, Sc, Sr, Ti

Ga Fe, Eu, Mg, Mn, Mo, Nb, Sc, Ta

Ge Mn

Rb Hg

Sr Cu, In, Mg, Ni, Rh, Zn

Y Mg, Mn, Os, Re, Ru, Tc, Ni

Zr Al, Cr, Cu, Fe, Mn, Ni, Os, Re, Ru, Tc, V, Co, Ir, Pt, Rh, Au, Sn
Nb Al, Co, Cr, Fe, Ga, Au, Ni, Zn

Mo Fe, Ga

Tc Dy, Er, Gd, Hf, Ho, Tc, Th, Th, Tm, Y, Zr,

Ru Mg, Dy, Er, Ho, Lu, Nd, Sm, Th, Tm, Yb, Sc, Zr, Ce, Y

Rh Al, Cd, Dy, Er, Gd, Hf, Ho, In, Sr, Tm, Zr

Pd Cd, Gd, Hf, Mg, Sc

Ag Ca, K. Yb, Ce, Cu

Cd Ca, Yb, Rh, Ni, Pd, Ir, Pt, Cu, Dy, Gd, Ho

In Cu, Dy, Er, Gd, Ho, Rh, Ir, Th, U, Sr, Mn, Na, Th, Tm

Sn Cu, Fe, Ce, Th, Zr

Cs Pb, Na

Ba Cu, Mg, Na, Ni

La Cu, Os

Ce Ag, Au, Cu, Mg, Ru, Sn

Pr Cu, Mn, Ni, Os, Re

Nd Cu, Mn, Ni, Os, Re, Ru

Sm Cu, Mn, Ni, Os, Re, Ru,

Eu Fe, Ga, Mg, Ni, Re

Gd Cd, In, Rh, Ni, Pd, Ir, Pt, Mn, Os, Re, Tc

Thb Fe, Mg, Mn, Ni, Os, Re, Ru, In, Ir, Tc

Dy Cd, In, Rh, Mg, Mn, Ni, Os, Re, Ru, Tc

Ho Fe, Cd, In, Rh, Ir, Mg, Mn, Ni, Os, Re, Ru, Tc

Er Al In, Rh, Ir, Fe, Mg, Mn, Ni, Os, Re, Ru, Tc

™™ Mg, Mn, Ni, Os, Re, Ru, Tg, In, Rh,

Yb Cd, Cu, Fe, Mg, Mn, Os, Ru, Ag

Lu Al, Fe, Mg, Mn, Os, Ru

Hf Al, Co, Cr, Cu, Fe, Ir, Mn, Os, Pd, Pt, Rh, Au, Re, Tc, V, Zn

Ta Co, Cr, Fe, Mn, Ga, Au, Zn

W Fe, Re
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Table S7 continuation

Re Dy, Er, Eu, Gd, Hf, Ho, Nd, Np, Pr, Pu, Sm, Tb, Th, Tm, U, W, Y, Sc, Zr
Os Am, Dy, Er, Gd, Hf, Ho, La, Lu, Nd, Th, Tm, U, Yb, Pr, Pu, Sc, Sm, Zr, Y
Ir Cd, Er, Gd, Hf, Ho, In, Mg, Mn, Sc, Tb, Zr

Pt Cd, Gd, Hf, Mg, Ca, Zr

Au Al, K, Ce, Cu, Hf, Na, Nb, Ta, Zr

Hg K, Rb

Pb Cs, K

Th Cu, In, Mg, Mn, Re, Sm, Tc

U Al, Co, Cu, Fe, In, Mn, Ni, Os, Re

Pu Cu, Os, Re

Am Os
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Table S8. Distribution of local binding of Bergman and Bergman-based clusters

Underlying . Number of Underlying . Number of
Formula net Topological types structures Formula net Topological types structures
ol H016Mg24ZN125,
1@ico@D32 7, @ beu-x EESHZ'”GT'GC"-W’ 10 1@ico@D32%, S ~ | beu KooNaHgus 15
3HG20 SPlR Mgz2(AgizAlzs)
1@ico@D327[7, 0 @ beu-x CrsAls 16 1@ico@D32%; FID | pou NazAUsIns 14
)
1@lCO@D3211]§ fcu CuK12Sn,, 2 1@1C0@D3263;ff35 hex Smleel4A|5 1
1@ico@D32}3 feu NagKsTl1s 1 1@ico@D32,,; Isolated* Liss sBass0sCazse 2
. 4+4+4 w - 12 .
1@ZCO@D32f32+b1+bz a gSpl LisCayglngs.or 1 1@1CO@D32@D9861 fcu Liss3BaisosCazgs 2
0@ico@D327, 10 bet NayoGasShs 1 0@ico@D32@D80}17, - hxI* Na25AUg: Gayrs, 1
. 8 KaoTlios, KsNaygsIngs, . 6
0@ico@D32}: bcu Alss 1ClsgaLiss. Gaos1aLiss 5:ZMass, 36 0@ico@D32@D8631, pcu KagTlios 1
0@ico@D325, hxI* Na;,Gas 1 0@ico@D32@D9251, pcu KaoThiog 1
0@ico@D32}: @@@ chain* Na16Zn1354SMt3.46 1 0@ico@D32@D102}}, 12 bcu-x CaCds 17
GagselisNas, Kaslngg g5ZN13.05,
(CusGayes)Nayz, os6
0@iCO@D32mal Isolated** AU115_29C624SH34.31, CaCde, 36 0@ico@D32@D110 3L+f32 bcu-x AU115'29C624SI’]34'81 1
K4INg1.0sMQ13.05, KaolNgo,
K14Na2:Cd17Gagy, NaizsAug Gaars
(CugGaugs)Nasz, KiaNap1Cdi7Gasy, o Kaoln,
0@ico@D32@D8054s, fcu Ks4lNgo 65ZN13 05, 15 0@ico@D32@D98s hxl* a9INgo, 5
KaelNor 0sMi3 5 K34INgg.95ZN13.05
0@iCO@D32@D80240 hxI* (CueGa45_5)Nal7 9

* —ignoring bonds between icosahedra that unite layers into a 3D framework; ** - all contacts of the nanocluster are with nanoclusters of other

type.
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Table S9. Correlations between the underlying net topology and the crystal system

Underlying net topology Crystal System Number of structures
bcu-x Cubic 435
Tetragonal 3
fcu Tetragonal 1
Trigonal 2
Hexagonal 1
Orthorhombic 1
Cubic 9
tca Hexagonal 81
nch Cubic 22
hex Hexagonal 771
Orthorhombic 38
Monoclinic 5
Trigonal 2
(3°.4'%.5%) Orthorhombic 2
crs Cubic 100
pcu Cubic 19
hxl Orthorhombic 3
Monoclinic 3
Trigonal 1
dia Orthorhombic 5
sql Orthorhombic 1
ley Cubic 1
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Table S10. Correlations between the crystal system and the underlying net topology

Crystal System

Underlying net topology

Number of structures

Cubic bcu-x 435
crs 100
nch 22
pcu 19
fcu 9
Icy 1
Hexagonal hex 771
tca 81
fcu 1
Trigonal fcu 2
hex 2
hxl 1
Tetragonal beu-x 3
fcu 1
Orthorhombic hex 38
dia 5
hxl 3
(3%.412.53) 2
fcu 1
sql 1
Monoclinic hex 5
hxl 3
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