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Supplementary Figure 1 — Relationship between gene/protein length and predicted AAG. Density

plots of gene length versus functional constraint categories for a) GnomAD LOEUF constraint deciles,
and b) Shet constraint categories. ¢) Predicted AAG values for all possible amino acid substitutions
(red), GnomAD observed substitutions (blue) and observed substitutions in most constrained proteins
(GnomAD LOEUF bin 0; yellow) by protein length. For all following boxplots, the central boxplot bar is
the median value of each respective category, the bounds of each box are the interquartile range
(IQR), whiskers extend 1.5*IQR from each box and the central notches (where present) represent an
approximation of the 95% confidence interval of the median box value. d) Distributions of Instability
Heat Score for all human proteins, grouped by LOEUF functional constraint decile bins. In this
boxplot, Instability heat scores are calculated with variable AAG thresholds as a function of protein
length. Thresholds applied were as follows (format: length_range;lowerAAGthresh; upperAAGthresh):
1-249,-0.25,0.50;250-299,-0.25,1.00;300-349,-0.25,1.25;350-449,-0.5,1.00;450-499,-0.5,0.75;500-
549,-0.75,0.5;550-599,-0.75,0.25;600-699,-0.50,0.25;700-1000,-0.25,0.25). Within each LOEUF
constraint decile bin, the sample sizes were as follows: bin 0 n=1111, bin 1 n=1421, bin 2 n=1469, bin
3 n=1523, bin 4 n=1540, bin 5 n=1578, bin 6 n=1657, bin 7 n=1683, bin 8 n=1623, bin 9 n=1392. e)
Boxplot of relative distributions of median B-factor for experimentally solved crystal structures
grouped by functional constraint with LOEUF deciles (Most Constrained n=51, Least Constrained
n=33), segregated by protein lengths. f) Boxplot of relative distributions of median B-factor by Set
categories (Most Constrained n=65; Least Constrained n=26), segregated by protein lengths. Source
data are provided as a Source Data file.



Supplementary Table 1 — Details of experimentally solved protein structures.

Protein PDB_ID AA range PartialStructure Reference
ACTN3 1WKU 26-273 Y 1
ACTN4 2R00 46-272 Y 2
ACVRLA1 3MYO 195-494 Y 3
AGR3 3PH9 31-165 Y 4
AKR7A2 2BP1 38-360 Y 5
AKT3 2X18 4-118 6
AMY2A 1CPU 2-496 7
AP4MA1 3L81 185-692 Y 8
AR 1E3G 669-918 Y 9
ATM 5NPO 1-3056 10
BMPR2 2HLQ 32-131 Y 11
BTK 1K2P 397-654 Y 12
CD1C 5C9J 24-203 Y 13
CDKL2 4AAA 1-308 Y 14
CPB1 1KWM 4-309 15
CRYGB 2JDG 1-172 16
CRYZ 1YB5 6-329 17
CTSV 1FHO 114-334 Y 18
CuL4B 2B5L 1-999 19
DDX3X 2141 167-580 Y 20
EPHB2 3ZFM 615-894 Y 21
EZH2 5HYN 20-736 22
FITS 32GQ 1-482 23
FOXK2 2CeY 256-353 Y 24
GALK2 2A2C 1-456 25
GBP1 1F5N 7-583 26
GCK 1V4S 14-460 27
GH1 1A22 27-217 28
GIPR 2QKH 1-122 29
GJB2 5ER7 33-197 Y 30
HNF1B 2H8R 90-310 Y 31
ICAM3 1TOP 127-300 Y 32
IL18RAP 2M1W 75-235 Y 33
KIF5A 4UXT 1-426 34
LCK 3KXZ 225-509 Y 35
LDLR 1N7D 22-720 36
LRP8 2P4E 61-682 Y 37
MCOLN?1 5TJA 82-293 Y 38
MEN1 3us4 1-608 39
MIB1 4XI16 7-400 40

MMP8 1JAP 86-242 Y 41



MSH3
MYH7
NF2
NFKBIA
NRAS
NSUN2
NUDT14
OGFOD1
PADI4
PAH
PARKY?
PLA3G1B
POLG
PPP3CB
PTEN
PTPN11
RAD21
RARB
RBPJ
REG3A
RPAP3
RPS6KA3
SEC14L3
SERPINC1
SGSH
SLC2A1
SPAST
STAT1
SULT1C2
TBL1XR1
TFRC
TNFAIP3
TNNI3K
TNPO1
TOP1
TP53
TRAF3
TYK2
TYMP
UBA2
VCP
ZMYND11

3THX
4PAQ
1H4R
11KN
S5UHV
4FzZv
3Q91
4NHX
2DEW
1DMW
1PDV
3ELO
3IKM
40R9
5BZ2Z
2SHP
4PJU
1XAP
2F8X
4AMTH
6GXZ
4D9T
4UYB
1ANT
4MHX
4PYP
3VFD
1YVL
3BFX
4LG9
3KAS
2VFJ
4YFI
1QBK
1A36
1UOL
1FLK
40LlI
1U0U
1Y8Q
3HU3
4NS5

15-999
2-999
20-313
19-357
1-166
26-384
28-222
1-542
3-663
118-424
2-188
1-270
70-999
16-493
14-351
2-525
84-999
175-409
1-432
37-175
281-445
418-713
1-400
18-430
22-504
16-455
324-613
2-683
12-296
152-514
121-760
5-355
441-729
19-890
1-765
96-290
300-504
579-988
33-480
10-550
17-469
156-364
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