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Supplementary Figure 1. Manhattan and quartile-quartile (QQ) plots for ancestry
stratified inverse-variance weighted meta-analysis results. Manhattan plots show
the -log10(p-value) (y-axis) of each meta-analyzed SNP vs their genomic coordinate
(x-axis). Genome wide significance, -log10(5e-8), is marked by a red horizontal line.
QQ plots are displayed in the lower half of the figure.



Supplementary Figure 1

—l0g10(p)

3 [

Observed —l0g10(p)

Benign Nodular Goiter Meta Analyzed GWAS Results
X =1.02163 N Variants: 22584066
Cases: 9845 Controls: 198496

~ ~ m T m © N ® ® O o N MINQN®RAS

Chromosomes

aee e

E;pected —‘logm(p) ’

African Ancestry



Supplementary Figure 1

Graves'Meta Analyzed GWAS Results
X =1.01879 N Variants: 22653873
200 Cases: 2270 Controls: 207823

—logo(p)
S
g

7.5

5.0

25

oo ~ N Mm% m © ~ ® ® O 4 NMYTNON®OOMN
Chromosomes oo

Observed —/0g10(p)

E;pected —‘logm(p) ’




Supplementary Figure 1

Hypothyroidism Meta Analyzed GWAS Results
X =1.02353 N Variants: 22515197
Cases: 12776 Controls: 195306

25 i

—l0g10(p)

Chromosomes

N

Observed —l0g10(p)

E;pected —‘/ng(p) ’



Supplementary Figure 1

—logxo(p)

Observed —/og10(p)

Benign Nodular Goiter Meta Analyzed GWAS Results
X =1.03784 N Variants: 13941186
Cases: 4102 Controls: 115168

- N m % 1w © ~ ® 0 o o ~Nm

Chromosomes

E;pected —l;:gm(p)

Admixed American Ancestry




Supplementary Figure 1

Graves'Meta Analyzed GWAS Results
X =1.05714 N Variants: 20692453
Cases: 590 Controls: 59945

10 i
|

—logxo(p)
>

Chromosomes

Observed —l0g10(p)

E;pected —‘logm(p) ’

Admixed American Ancestry



Supplementary Figure 1

Hypothyroidism Meta Analyzed GWAS Results
X =1.03784 N Variants: 14447172
Cases: 12258 Controls: 106876

50 !
40
s i .
EEY : !
) i i
S} i
S i i
[ i i
20 | !
!
10 i
{
o - N mo % m ® o~ ® o g ooonNmIngNRaIN
Chromosomes
s
.
g«
)
S,
T
°
o
2
@
&
&
°

E;pected —l;:gm(p)

Admixed American Ancestry



Supplementary Figure 1

ThC vs BNG Meta Analyzed GWAS Results
X =0.98423 N Variants: 10075025
Cases: 641 Controls: 2922

7

6 i

5
s :
S4
L
'3

2

1

4

] EEEEEEEES
Chromosomes
S

g -
)
S
T
°
o
2
@
&
8,
°

Ex;ected —lt;gm(p)

Admixed American Ancestry



Supplementary Figure 1

—logxo(p)

Observed —/og1o(p)

Thyroid Cancer Meta Analyzed GWAS Results
X =1.03927 N Variants: 20684441
Cases: 641 Controls: 59890

- N m % n © 9~ ® 0 o o N mw

Chromosomes

E;pected —‘logm(p) ’

Admixed American Ancestry



Supplementary Figure 1

Lymphocytic Thyroiditis Meta Analyzed GWAS Results
X =1.02685 N Variants: 20692112
Cases: 1142 Controls: 59393

8
7
6 .
8%
a4
L
s
2
1
o ~ ® o
Chromosomes
.
G
Y
)
S
[
°
o
2
@
&
8
8:

E;pected —‘logm(p) ’

Admixed American Ancestry



Supplementary Figure 1

Benign Nodular Goiter Meta Analyzed GWAS Results
X =1.00561 N Variants: 8567970
Cases: 2251 Controls: 264557

—logxo(p)
@

- N m % nw © ~ ® o o - o

Chromosomes

Observed —l0g10(p)

Ex;:ected —lolgm(p)

East Asian Ancestry




Supplementary Figure 1

Hypothyroidism Meta Analyzed GWAS Results
X =1.02543 N Variants: 9360612
Cases: 5414 Controls: 263572

—logxo(p)
5

Chromosomes

Observed —l0g10(p)

Ex;:ected —lo‘gm(p)

East Aslan Ancestry



Supplementary Figure 1

Thyroid Cancer Meta Analyzed GWAS Results
X =1.03736 N Variants: 12373614
Cases: 4446 Controls: 406110

b

—10g10(p)
N
3

Observed —l0g10(p)
s &z 3 & 8

Exspected —lt‘:gm (p)

East Aslan Ancestry



Supplementary Figure 1

Lymphocytic Thyroiditis Meta Analyzed GWAS Results
X =1.01218 N Variants: 8394131
Cases: 703 Controls: 183005

14
12
10
s
R
)
Qo
T 6
4
2
° N E EEEEEEEEEES
Chromosomes
u .
»
3
=
)
2,
T
°
Q.
2
@
@
2.
o

Ex;:ected —lo‘gm(p)

East Aslan Ancestry



Supplementary Figure 1

Benign Nodular Goiter Meta Analyzed GWAS Results
X =1.07672 N Variants: 18196460

250 Cases: 50603 Controls: 1756950

—10g10(p)

i ot i
Bopoooog ]

i
I
N M e e R e e g

Chromosomes

Observed —/og;o(p)

E)‘(pected —;ogm(p)

European Ancestry




Supplementary Figure 1

Graves'Meta Analyzed GWAS Results
X =1.0718 N Variants: 18196037
Cases: 12019 Controls: 1869646

250

—l0g10(p)

|
. ‘u |
- ~ m ¥ m © N~ ® ©® 9 o 9N oMmIngNRAOH

Chromosomes

Observed —/og;o(p)

E;pected —;ogm(p)

European Ancestry



Supplementary Figure 1

Hypothyroidism Meta Analyzed GWAS Results
X =1.18344 N Variants: 18199376
Cases: 221596 Controls: 1564466

300 :

—logao(p)

Chromosomes

g %

¥

Observed —/og;o(p)

E)’(pected —;ogm(p)

European Ancestry



Supplementary Figure 1

—logao(p)

ThC vs BNG Meta Analyzed GWAS Results
X =0.99953 N Variants: 11692853
Cases: 8253 Controls: 29742

Observed —/og;o(p)
s

F £
- N EEEEEEEEELE
Chromosomes
—

European Ancestry

Ex}:ected —lt‘:gm(p)



Supplementary Figure 1

—logao(p)

Thyroid Cancer Meta Analyzed GWAS Results
X =1.07573 N Variants: 18522265
Cases: 14764 Controls: 2091602

| .

i
i
|“‘
L T Y LY

Chromosomes

Observed —/og;o(p)

European Ancestry

E;pected —Ilogm(p)




Supplementary Figure 1

Lymphocytic Thyroiditis Meta Analyzed GWAS Results
X =1.07131 N Variants: 17889297
Cases: 15106 Controls: 1405552

—logxo(p)

R EEEEEEEEEE

Chromosomes

Observed —l0g10(p)
s 8

European Ancestry

E;pected —;ogm(p)



Supplementary Figure 1

—log1o(p)
g

Benign Nodular Goiter Meta Analyzed GWAS Results
X =1.04505 N Variants: 28605347
Cases: 68987 Controls: 2391458

100 ; i
i R {
i it
sof i ‘ C O J{ Lo
PR S I SO | P S O R
N R EEEE LR
Chromosomes
-
Sw :
)
£
T
°
@
2
G
&
8
°

Mixed Ancestry

Expected llt}gm(p)




Supplementary Figure 1

Benign Nodular Goiter Meta Analyzed GWAS Results
X =1.04216 N Variants: 28331338
Cases: 62750 Controls: 2304478

—log1o(p)
g

sl i : ) ' i \

T

i
B

Chromosomes

g g g
a

Observed —/og;o(p)

Expected :logm(p)

Mixed Ancestry (Leave CCPM Out)



Supplementary Figure 1

Graves'Meta Analyzed GWAS Results
X =1.04939 N Variants: 28162992
Cases: 18719 Controls: 2441938

250
200 |
T1s0 i
g |
S
! 100
i
50 i
i . !
Lo Il [ RS N Lol
o N EEEEEE LT
Chromosomes
s
I
B
T
°
g
£
b
2
a
[}
5

Expected :logm(p)

Mixed Ancestry




Supplementary Figure 1

Graves'Meta Analyzed GWAS Results
X =1.04601 N Variants: 27795313
Cases: 17656 Controls: 2348350

|
{
1l .
100
i
\ |
50 |
| |
AR Iy N S o] i
[

—log1o(p)

Observed —/og;o(p)

Expected :logm(p)

Mixed Ancestry (Leave CCPM Out)




Supplementary Figure 1

Hypothyroidism Meta Analyzed GWAS Results
X =1.10608 N Variants: 28645100
Cases: 257365 Controls: 2186763

—logao(p)

Chromosomes

L

¥

Observed —/og;o(p)

Expected llt}gm(p)

Mixed Ancestry



Supplementary Figure 1

Hypothyroidism Meta Analyzed GWAS Results
X =1.09906 N Variants: 28379316
Cases: 240163 Controls: 2115055

—logao(p)

Chromosomes

L

¥

Observed —/og;o(p)

Expected :logm(p)

Mixed Ancestry (Leave CCPM Out)



Supplementary Figure 1

Lymphocytic Thyroiditis Meta Analyzed GWAS Results
X =1.03401 N Variants: 25145081
Cases: 18331 Controls: 1797183

2
8

—logxo(p)
8

Chromosomes

Observed —/og;o(p)

Eixpected :logno(p) ’



Supplementary Figure 1

Lymphocytic Thyroiditis Meta Analyzed GWAS Results
X =1.03019 N Variants: 24547600
Cases: 14783 Controls: 1706080

70
60
50
3
S 40
& 1 !
S 1 i !
T 30 | i :
i |
i
0f | 1 i
¢ !
o 1
o N EEEEEEEEEEES
Chromosomes
B
3.
3. ~
I
K]
LR
]
3
2x
o
w

Esxpected :logno(p) ’

Mixed Ancestry (Leave CCPM Out)



Supplementary Figure 1

—logao(p)

ThC vs BNG Meta Analyzed GWAS Results
X =1.00093 N Variants: 17045841
Cases: 10696 Controls: 42689

; | |
— —

m < n © ~ ® © o o ~N m

Chromosomes

Observed —/og;o(p)
8

E;pected —;ogno(p)



Supplementary Figure 1

ThC vs BNG Meta Analyzed GWAS Results
X =0.99674 N Variants: 16341933
Cases: 9306 Controls: 36452

I
100
80
i
£y |
S 60 i
>
Qo !
! |
40 !
20
o
~
H
Qw .
S '
S}
T e
°
o
2w
@
32 i
8 /

E;pected —l‘ogm(p)

Mixed Ancestry (Leave CCPM Out)



Supplementary Figure 1

Thyroid Cancer Meta Analyzed GWAS Results
X =1.05812 N Variants: 28858817
Cases: 21816 Controls: 2895812

300
1
250
200 .
— i
3
&150
N i
T : i
100 i |
i i :
|
50 ‘ ‘
i il | J | I
el | PRV | I NS NS 1 O
° - ~ moY o0 e~ ® 2 9 0 N nIaSRRARN
Chromosomes
r
50
s :
Rl ~
) 7
) M
5 -
[
°
@
2
@
&
8
°

Expected ilt}gm(p)

Mixed Ancestry




Supplementary Figure 1

Thyroid Cancer Meta Analyzed GWAS Results
X =1.05472 N Variants: 28582464
Cases: 20426 Controls: 2802617

250 !
200
i
3 1
=150 :
) i
s 1
T .
100 i .
| | i
| i
| i ; i
50 ! | ,
I | H | | | |
L L | J i :
wld L 1 | O T A T
R S N R i P ry
Chromosomes
=0 r,_.... .
g :
E] -
) s
Qs ']
T -
°
@
2w
@
&
8
°

Expected llt}gm(p)

Mixed Ancestry (Leave CCPM Out)




Supplementary Figure 2.1. Locus plots for loci significantly associated with thyroid cancer but not benign nodular goiter.
The left plot displays -log10(p-values) for variants from thyroid cancer meta-analysis, the right plot displays -log10(p-values)
for variants within the same genomic region from the benign nodular goiter meta-analysis. The lead variant is shown with a
purple diamond. Genome wide significance is indicated by the dashed horizontal line at -log10(5e-8).
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Supplementary Figure 2.1
chrl 113912120 A T, DCLRE1B, ThC, mixed ancestry
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Supplementary Figure 2.1
chr2_ 217431651 A G, DIRC3, ThC, mixed ancestry
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Supplementary Figure 2.1
chrl0_77845657 A G, DLG5, ThC, mixed ancestry
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Supplementary Figure 2.1
chr5 112143173 C_A, EPB41L4A, ThC, mixed ancestry
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Supplementary Figure 2.1
chrl1_128476898_T_C, ETS1, ThC,

mixed ancestry
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Supplementary Figure 2.1
chrl 241864725 C_T, EXO1, ThC, mixed ancestry
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Supplementary Figure 2.1

chrl2 13129790 T_G, GSG1;EMP1, ThC, mixed ancestry chrl2 13129790 T_G, GSG1;EMP1, BNG, mixed ancestry
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Supplementary Figure 2.1

chr5 163469318 C_T, HMMR, ThC, mixed ancestry chr5 163469318 C_T, HMMR, BNG, mixed ancestry
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Supplementary Figure 2.1
chrl 201779672 _T C, IPO9-AS1, ThC, EUR ancestry
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Supplementary Figure 2.1

chrl 965350 G_A, KLHL17, ThC, mixed ancestry chrl 965350 G_A, KLHL17, BNG, mixed ancestry
I’2 '
124 @ 0.8-1.0 67
© 0.6-0.38 (<]
© 04-06 °
0 02-04 o
e 0.0-0.2
10- 57 o
®
8
o .
8 47
o o
o o
— —
= o 31
S ke
| |
44 2 -
2 1
(&) (¢
0 0
T T T T T T T T T T T T T T T T
~ENSG00000293331 ~NOC2L LINC01342-. CPTP- ATAD3B- ~SLC35E2B GNB1-DT- ~ENSG00000293331 ~NOC2L LINC01342-. CPTP- ATAD3B- ~SLC35E2B GNB1-DT-
HHH—HH—— | | | H H I HHH—HtH—— | i I HH H I
FAMS87B - ~HES4 MIR200B - ~DVL1 ATAD3A- MMP23A- CALML6 — FAM87B - ~HES4 MIR200B - ~DVL1 ATAD3A- MMP23A- CALML6 -
I I I | k [ | I I I I I | k ] I I
LINC01128 - AGRN- ~TNFRSF4 ~CCNL2 .~SSU72 ~SLC35E2A LINCO1128 - AGRN- ~TNFRSF4 ~CCNL2 .~SSU72 ~SLC35E2A
| H Hi | | H ! HHiHH | H Hi | 1 Hi ! HHitH
~FAM41C ~RNF223 ~SDF4 ~MRPL20 ~FNDC10 ~NADK ~FAM41C ~RNF223 ~SDF4 ~MRPL20 ~FNDC10 ~NADK
| ! I H | I H | ! I H | I H
~LINC02593 MIR200A—~  ~MXRA8 ~TMEM240 ~GNB1 ~LINC02593 MIR200A—~  ~MXRA8 ~TMEM240 ~GNB1
I I I I | HitH | I | I | HtHHH
TUBB8P11 - ~Clorfl59 SCNN1D- ATAD3C- MIB2- ~TMEM52 TUBB8P11 - ~Clorfl59 SCNN1D- ATAD3C- MIB2- ~TMEM52
| | H 1 H ] I | | H 1 H ] I
MTATP8P1 - ENSG00000272438 -~ MIR429 - TAS1R3- ENSG00000215014 - MTATP8P1 - ENSG00000272438 -~ MIR429 - TAS1R3- ENSG00000215014 -
I H I I I I H I I I
T T T T T T T T T T T T T T T T
0.6 0.8 1 1.2 1.4 1.6 1.8 2 0.6 0.8 1 1.2 1.4 1.6 1.8 2

Chromosome 1 (Mb) Chromosome 1 (Mb)



Supplementary Figure 2.1
chrl 187284922 A G, LINC01036, ThC, mixed ancestry
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Supplementary Figure 2.1
chr20_3808255 T C, LINC01730, ThC, mixed ancestry
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Supplementary Figure 2.1
chrl4 20597237 A G, LOC254028, ThC, mixed ancestry
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Supplementary Figure 2.1
chr9 23671618 A G, LOC101929563, ThC, mixed ancestry
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Supplementary Figure 2.1
chrl 9159407 _T_G, MIR34AHG, ThC, mixed ancestry
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Supplementary Figure 2.1
chrl 11802157 T _C, MTHFR, ThC, mixed ancestry
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Supplementary Figure 2.1

chrl 163341309 G_A, NUF2, ThC, mixed ancestry
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Supplementary Figure 2.1
chrl 233276649 G_A, PCNX2, ThC, mixed ancestry
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Supplementary Figure 2.1
chrl3 72801661 T_C, PIBF1, ThC, mixed ancestry
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Supplementary Figure 2.1

chrl 156230654 G_C, PMF1;PMF1-BGLAP, ThC, mixed ancestry
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Supplementary Figure 2.1

chrl5 74044292 T _C, PML, ThC, mixed ancestry chrl5 74044292 T _C, PML, BNG, mixed ancestry
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Supplementary Figure 2.1

chrl4 54709452 T C, SAMDA4A, ThC, mixed ancestry chrl4 54709452 T_C, SAMDA4A, BNG, mixed ancestry
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Supplementary Figure 2.1
chrl0 50348247 T _C, SGMS1, ThC, mixed ancestry
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Supplementary Figure 2.1
chrl9 4282038 T _C, SHD, ThC, EUR ancestry
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Supplementary Figure 2.1
chr8 73046129 G_A, TERF1, ThC, EUR ancestry
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Supplementary Figure 2.2. Locus plots for loci significantly associated with benign nodular goiter but not thyroid cancer.
The left plot displays -log10(p-values) for variants from thyroid cancer meta-analysis, the right plot displays -log10(p-values)
for variants within the same genomic region from the benign nodular goiter meta-analysis. The lead variant is shown with

a purple diamond. Genome wide significance is indicated by the dashed horizontal line at -log10(5e-8).
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Supplementary Figure 2.2
chr20_32734113 A G, COMMD7, BNG, mixed ancestry
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Supplementary Figure 2.2

chrl4 55171983 T_G, DLGAPS5, BNG, mixed ancestry
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Supplementary Figure 2.2
chr20_2696683_A G, EBF4, BNG, EUR ancestry

chr20_2696683 A G, EBF4, ThC, EUR ancestry
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Supplementary Figure 2.2

chr8_23499451 A G, ENTPD4:SLC25A37, BNG, mixed ancestry
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Supplementary Figure 2.2

chr6_846919 C_G, EXOC2;L0C101927691, BNG, mixed ancestry chr6_846919 C G, EXOC2;L0C101927691, ThC, mixed ancestry
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Supplementary Figure 2.2
chrl_50456969_ A G, FAF1, BNG, mixed ancestry
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Supplementary Figure 2.2
chrl5 49418988 T_C, FAM227B, BNG, mixed ancestry
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chrl5 49418988 T_C, FAM227B, ThC, mixed ancestry
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Supplementary Figure 2.2
chrl5_48625487_G_A, FBN1, BNG, mixed ancestry
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Supplementary Figure 2.2
chrl7_39392947 C_T, FBXL20, BNG, mixed ancestry
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Supplementary Figure 2.2

chr3_70982178 AAATT_A, FOXP1, BNG, EUR ancestry chr3_70982178 AAATT_A, FOXP1, ThC, EUR ancestry
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Supplementary Figure 2.2
chrl7_18057676_T_A, GID4, BNG, mixed ancestry
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Supplementary Figure 2.2
chr9_ 4214847 T_C, GLIS3, BNG, mixed ancestry
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Supplementary Figure 2.2
chrl9 2634825 T _C, GNG7, BNG, mixed ancestry

chr19 2634825 T _C, GNG7, ThC, mixed ancestry
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Supplementary Figure 2.2
chrl2 102420554 C_G, IGF1, BNG, mixed ancestry

chrl2_102420554 C_G, IGF1, ThC, mixed ancestry
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Supplementary Figure 2.2

chr3_185803160_A G, IGF2BP2, BNG, mixed ancestry
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Supplementary Figure 2.2
chrl5 81252528 A C, IL16, BNG, EUR ancestry
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Supplementary Figure 2.2

chrll_31451688_C_A, IMMPLL, BNG, EUR ancestry

2
I
®
@ 08-1.0 oo
0 06-08 o
© 04-06 ®
© 02-04 ° %o %
® 00-02 o
°
6 -
)
o 44
S o
(@]
8 )
| @ %) °
)
2 -
O -

T T T T T
~MPPED2 ~DCDC1 ELP4 - ~LINC03031 ~WT1
HHHAH HH——HHH—HHH H-HHHHH I H

MPPED2-AS1 - ~CYCSP25 ~ ENSG00000228061 U3-
tH | - \ HH
ENSG00000287373 -~ ENSG00000255525 - ~ PAX6 EIF4A2P5 -
HH i [ | \
DNAJC24 - PAUPAR - ~THEM7P
HH —HH A
~IMMP1L ENSG00000285283 —
HitH A
~ENSG00000254836
\
ENSG00000254627 —
i
T T T T T
30.5 31 315 32 325

Chromosome 11 (Mb)

—Ioglo P

chrll_31451688_C_A, IMMPLL, ThC, EUR ancestry

@
e o
®
%¢ o e
°
®
..
. .....

~MPPED2 -Dpeocet ELP4_ « LINC03031 —WT1
HH+H-H Hft——HH—H+HHH HHH | H
MPPED2-AS1 -, ~CYCSP25 . ENSGO0000228061 U3 -
H \ = \ HH
ENSGO0000287373 . ENSG00000255525 - ~PAX6  EIF4A2P5_.
HH f [ | \
DNAJC24 - PAUPAR- . THEM7P
K i+
< IMMP1L ENSGO0000285283
HiH A
~ ENSGO0000254836
\
ENSGO0000254627 -
I
T T T T T
30.5 31 315 32 325

Chromosome 11 (Mb)



Supplementary Figure 2.2
chrl4_ 93097919 G_A, ITPK1, BNG, mixed ancestry
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Supplementary Figure 2.2
chr20_10660229 A G, JAG1, BNG, mixed ancestry
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Supplementary Figure 2.2

chr7_28187636_A G, JAZF1-AS1, BNG, mixed ancestry
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Supplementary Figure 2.2
chr3_124590088 _T_C, KALRN, BNG, mixed ancestry

chr3_124590088 T_C, KALRN, ThC, mixed ancestry
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Supplementary Figure 2.2
chrl8 13565922 G_A, LDLRAD4, BNG, mixed ancestry
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Supplementary Figure 2.2

chrl0_8534469_T_C, LINC00708;LOC105376398, BNG, mixed ancestt
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Supplementary Figure 2.2
chr8_ 69444184 A T, LINC01603, BNG, mixed ancestry
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Supplementary Figure 2.2

chr20_22608882_T_G, LNCNEF;LINC01747, BNG, mixed ancestry
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Supplementary Figure 2.2
chr3_152406846_A_G, MBNL1, BNG, mixed ancestry
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Supplementary Figure 2.2
chrl6_51154799_G_A, MIR548Al, BNG, mixed ancestry
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Supplementary Figure 2.2
chr2_151536908 T_C, NEB, BNG, mixed ancestry
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Supplementary Figure 2.2
chrll 65810045 G_T, OVOL1;SNX32, BNG, mixed ancestry
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Supplementary Figure 2.2

chrll 73235095 G_C, P2RY2, BNG, mixed ancestry
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Supplementary Figure 2.2

chrl_46053005_T_C, P3R3URF-PIK3R3;PIK3R3, BNG, EUR ancestr
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Supplementary Figure 2.2
chr5_77247384 A T, PDE8B, BNG, mixed ancestry
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Supplementary Figure 2.2
chrll 45221961 T_C, PRDM11, BNG, mixed ancestry
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Supplementary Figure 2.2
chrl4 _35156402_A G, PRORP, BNG, mixed ancestry
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Supplementary Figure 2.2
chr3_24957009_T_A, RARB, BNG, mixed ancestry
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Supplementary Figure 2.2
chr2_200539435_A G, SGO2, BNG, mixed ancestry
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Supplementary Figure 2.2
chrl4 104753639 _T_C, SIVA1, BNG, mixed ancestry
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Supplementary Figure 2.2

chr4_102267552_C_T, SLC39A8, BNG, mixed ancestry chr4_102267552_C_T, SLC39A8, ThC, mixed ancestry
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Supplementary Figure 2.2
chrl5_ 66705258 A C, SMADG6, BNG, mixed ancestry
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Supplementary Figure 2.2

chr2_1404043 _C_T, SNTG2;TPO, BNG, mixed ancestry chr2_1404043_C_T, SNTG2;TPO, ThC, mixed ancestry
2
r
® 08-10 ‘ ‘
© 0.6-0.8 )
154 e 04-06 ®
© 02-04 [¢]
@ 0.0-0.2 ®
) 47
(]
[9}
o
10 ° 37
o
o g o
o o
— —
(@] (@]
S © S
| |
2 -
5 -
1 -
0 0
T T T T T T T T
~TMEM18 SNTG2 - ~ENSG00000203635 MYT1L-AS1 - ~TMEM18 SNTG2 - ~ENSG00000203635 MYT1L-AS1 -
Hi | F—HHH [ | Hil | —H-HHHH [ |
~LINCO01874 ~LINCO1115 ~ENSG00000233553 ~ PXDN ~LINC01874 ~LINCO1115 ~ENSG00000233553 ~ PXDN
H HH [ i I i HHH I HH |
~LINC01939 ~ENSG00000231482 ~MYTI1L ~LINC01939 ~ENSG00000231482 ~MYTI1L
| I H— - H——H—H | I H— - H——H—H
LINC01875 - ~SNTG2-AS1 TPO- ENSG00000284600 — LINC01875 - ~SNTG2-AS1 TPO- ENSG00000284600 —
| [ HiHHiH H | I HitHiH K
ENSG00000233633 -~ ~ ENSG00000235403 ~ENSG00000228613 ENSG00000233633 -~ ~ ENSG00000235403 ~ENSG00000228613
H f H K f H
TMEM18-DT - ~ENSG00000236665 ENSG00000232057 — TMEM18-DT - ~ENSG00000236665 ENSG00000232057 -
H | I H I I
ENSG00000280360 — ENSG00000283766 — ENSG00000280360 — ENSG00000283766 —
I | I |
T T T T T T T T
0.5 1 15 2 0.5 1 15 2

Chromosome 2 (Mb) Chromosome 2 (Mb)



Supplementary Figure 2.2
chrl7_72099224 C_T, SOX9-AS1, BNG, mixed ancestry
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Supplementary Figure 2.2
chrl3_24207942_T_C, SPATA13, BNG, mixed ancestry

2
144
® 08-1.0
0 0.6-0.8
© 04-0.6 ®
© 02-04 @
124 @ 00-0.2
)
10
o
8 -
o
o
—
g
T o
6 -
4
2 -
0 -
T T T T
SGCG - TNFRSF19- PCOTH- MIR2276 - TPTE2P6 - RNF17 - PABPC3 -
H+H HHH [ I — HiHHH I
ENSG00000289332 - SPATA13 - ~PARP4 ATP12A- ~TPTE2P1
I H H—HH ik i i
~MIPEP ENSGO00000273167 — PSPC1P2 - ~CENPJ ~AMER2
I HH# H——-—HH I H |
SDAD1P4 - ~MTCO3P2 ~IPO7P2 CYCSP33- ~RNY1P7 ~RPL34P27
I I I I I I
~SACS ~C1QTNF9B ~SPATA13-AS1 ~RPL26P34 LSP1P1 -
HitHH | I I I
RPLP1P13 - ~ENSG00000290660 C1QTNF9 - ~ENSG00000285806
I | i H H
SACS-AS1 - ~ANKRD20A19P NUS1P3 - IRX1P1 -
i I I | I
T T T T
23.5 24 24.5 25

Chromosome 13 (Mb)

_Ioglo P

chrl3 24207942_T_C, SPATA13, ThC, mixed ancestry

51 ¢
(5]
(5]
44 (&)
3 -
2 -
1 -
O -
T T T T
SGCG - TNFRSF19- PCOTH- MIR2276 - TPTE2P6 - RNF17 - PABPC3 -
HHH HHH | ! — HiHHH |
ENSG00000289332 SPATA13 - ~PARP4 ATP12A- ~TPTE2P1
I H H—HH H i
~MIPEP ENSG00000273167 -~  PSPC1P2- ~CENPJ  ~AMER2
I H+Hl  H——H I H |
SDAD1P4 - ~MTCO3P2 ~IPO7P2 CYCSP33- ~RNY1P7 ~RPL34P27
I I I ! I !
~SACS ~C1QTNF9B -~ SPATA13-AS1 ~RPL26P34  LSP1P1-
HilHH | I I |
RPLP1P13 - ~ENSG00000290660 C1QTNF9 - ~ENSG00000285806
I | i i H
SACS-AS1 - ~ANKRD20A19P NUS1P3 - IRX1P1 -
A I I | I
T T T T
23.5 24 24.5 25

Chromosome 13 (Mb)



Supplementary Figure 2.2
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Supplementary Figure 2.2

chr2_241595294 C_T, THAP4, BNG, mixed ancestry chr2_241595294 C_T, THAP4, ThC, mixed ancestry
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Supplementary Figure 2.2
chrl_39874915 G_A, TRIT1, BNG, mixed ancestry
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Supplementary Figure 2.2

chr6_43837765_G_C, VEGFA;LINC02537, BNG, mixed ancestry
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Supplementary Figure 2.2
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Supplementary Figure 2.3. Locus plots for loci significantly associated with both benign and malignant thyroid nodules.

The left plot displays -log10(p-values) for variants from thyroid cancer meta-analysis, the right plot displays -log10(p-values)
for variants within the same genomic region from the benign nodular goiter meta-analysis. The lead variant is shown with a
purple diamond. Genome wide significance is indicated by the dashed horizontal line at -log10(5e-8).
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chrl8 63276318 A G, BCL2, ThC, mixed ancestry
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chr6_43928575 C_A, LINC01512, ThC, mixed ancestry
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Supplementary Figure 2.3
chrl2_65639270_G_C, LOC100507065, ThC, mixed ancestry
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Supplementary Figure 2.3
chr8_132646360_C_T, LRRC6, ThC, mixed ancestry
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Supplementary Figure 2.3
chr7_1884059_C_T, MAD1L1, ThC, mixed ancestry
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Supplementary Figure 2.3
chrl6_79714588 T_C, MAF;MAFTRR, ThC, mixed ancestry
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Supplementary Figure 2.3

chr20_63638397_C_T, MHENCR;STMN3, ThC, mixed ancestry chr20_63638397_C_T, MHENCR;STMN3, BNG, mixed ancestry
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Supplementary Figure 2.3

chrl6 14304319 T_C, MIR193BHG, BNG, mixed ancestry
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Supplementary Figure 2.3

chrl3_41120137_C_A, MIR3168;KBTBD6, ThC, mixed ancestry
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Supplementary Figure 2.3
chrl_61153384 C_T, NFIA, ThC, mixed ancestry
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Supplementary Figure 2.3

chr8_ 32572853 A G, NRG1, ThC, mixed ancestry chr8_ 32572853 A G, NRG1, BNG, mixed ancestry
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Supplementary Figure 2.3

chr8 8457501 CCAGAGAGGCT_C, PRAG1;CLDN23, ThC, mixed ances
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Supplementary Figure 2.3

chrl 213975429 G_T, PROX1-AS1, BNG, mixed ancestry
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Supplementary Figure 2.3

chr20_63689836_C_T, RTEL1, BNG, mixed ancestry chr20_63689836_C_T, RTEL1, ThC, mixed ancestry
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Supplementary Figure 2.3
chrl_243302347_GA_G, SDCCAGS, ThC, mixed ancestry
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Supplementary Figure 2.3
chr8_17528087_C_G, SLC7A2, ThC, mixed ancestry
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Supplementary Figure 2.3
chrl5 67150258 C_T, SMAD3, ThC, mixed ancestry
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Supplementary Figure 2.3
chr5 1282299 G_A, TERT, ThC, mixed ancestry
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chr8 132869781 G_A, TG, ThC, mixed ancestry
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chrl8 658423 A G, TYMS, ThC, mixed ancestry
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Supplementary Figure 3.1. Locus plots for loci significantly associated with Graves’ disease but not hypothyroidism. The left
plot displays -log10(p-values) for variants from the Graves’ disease meta-analysis, the right plot displays -log10(p-values)
for variants within the same genomic region from the hypothyroidism meta-analysis. The lead variant is shown with a purple
diamond. Genome wide significance is indicated by the dashed horizontal line at -log10(5e-8).
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chr2_10331614_C_T, HPCAL1, Graves, mixed ancestry
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Supplementary Figure 3.1
chr9 28493043 T_C, LINGOZ2, Graves, mixed ancestry
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Supplementary Figure 3.1
chrl_218508777_A_G, MIR548F3, Graves, mixed ancestry
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Supplementary Figure 3.1
chr8_ 54660719 _T_C, RP1, Graves, EUR ancestry
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Supplementary Figure 3.1
chr5_1282204 C_A, TERT, Graves, mixed ancestry
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Supplementary Figure 3.1

chr7_5397122 C_T, TNRC18, Graves, mixed ancestry chr7_5397122_C_T, TNRC18, HypoT, mixed ancestry
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Supplementary Figure 3.1

chr3_101654997_C_T, ZBTB11, Graves, EUR ancestry chr3 101654997 _C_T, ZBTB11, HypoT, EUR ancestry
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Supplementary Figure 3.1

chrl5_56664116_A_C, ZNF280D, Graves, mixed ancestry chr15_56664116_A_C, ZNF280D, HypoT, mixed ancestry
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Supplementary Figure 3.2. Locus plots for loci significantly associated with both Graves’ disease and hypothyroidism.
The left plot displays -log10(p-values) for variants from the Graves’ disease meta-analysis, the right plot displays
-log10(p-values) for variants within the same genomic region from the hypothyroidism meta-analysis. The lead variant is
shown with a purple diamond. Genome wide significance is indicated by the dashed horizontal line at -log10(5e-8).



Supplementary Figure 3.2

chrl7_7337072_C_T, ACAP1, Graves, mixed ancestry
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Supplementary Figure 3.2

chrl6_50301163_C_A, ADCY7, Graves, mixed ancestry chrl6_50301163_C_A, ADCY7, HypoT, mixed ancestry
¢ G °
® 0.8-1.0 )
©06-08 40+ °
© 0.4-0.6
© 02-04
@ 0.0-0.2
(o}
6 -
30
(&)
o o
o 4 = o
> >
ks) © 204 o0
| |
o @
o
o° &
° ¢
° &
!00
27 @
o‘
0 -
T T T T T T T T
MRPS21P7 - CNEP1R1- ~BRD7 NKD1- LINC02128- ~SALL1 MRPS21P7- CNEP1R1- ~BRD7 NKD1- LINC02128- ~SALL1
H I | M (o | Hi i H I | I (| Hi [
C160rf78 - MRPS21P8 - HEATR3 - ~LINC02178 ~SNX20 LINC02127 - C160rf78 - MRPS21P8 - HEATR3 - ~LINC02178 ~SNX20 LINC02127 —
H | H I | (] H | H I | [
~ENSG00000262950 ~ENSG00000261751 ADCY7-  ENSG00000260249 — SOD1P2 - ~ENSG00000262950 ~ENSG00000261751 ADCY7-  ENSG00000260249 — SOD1P2 -
i I Hil I I ! I Hil I I
ENSG00000263110 - RPL34P29 - MIR6771 - NOD2- ~ENSG00000260620 ENSG00000263110 — RPL34P29 - MIR6771 - NOD2- ~ENSG00000260620
I I I [ | I I I I H I
LINC02179 - ENSG00000279842 -~ ENSG00000261393 - CYLD - ENSG00000261238 — LINC02179 — ENSG00000279842 —~ ENSG00000261393 - CYLD - ENSG00000261238 -
I I I Hi I I I I Hi |
~ZNF423 ~HEATR3-AS1 ENSG00000260573 - ~ENSG00000260605 ~ZNF423 ~HEATR3-AS1 ENSG00000260573 — ~ENSG00000260605
H—H—H H H—l | H—H—tH H H—tll I
~ADAM3B ~NCOASLP ~ENSG00000260029 ~ENSG00000287718 ~ADAM3B ~NCOASLP ~ENSG00000260029 ~ENSG00000287718
I ! I ! I b I I
T T T T T T T T
495 50 50.5 51 49.5 50 50.5 51

Chromosome 16 (Mb) Chromosome 16 (Mb)



Supplementary Figure 3.2

chrl0_62041271 C T, ARID5B, Graves, mixed ancestry chrl0_ 62041271 C T, ARID5B, HypoT, mixed ancestry
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Supplementary Figure 3.2

chr6_90267049 _G_A, BACH2, Graves, mixed ancestry
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Supplementary Figure 3.2

chrl2 56605673 C_ T, BAZ2A, Graves, mixed ancestry
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Supplementary Figure 3.2

chrl7 61379499 T C, BCASS, Graves, mixed ancestry
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Supplementary Figure 3.2

chr22 37185445 C_A, C1QTNF6, Graves, mixed ancestry
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Supplementary Figure 3.2

chr9 120946008 CA_C, C5-0T1, Graves, mixed ancestry
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Supplementary Figure 3.2

chrl 19518785 C T, CAPZB;LOC105378614, Graves, mixed ancestry chrl 19518785 C T, CAPZB;LOC105378614, HypoT, mixed ancestry
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Supplementary Figure 3.2

chr3 46924593 C T, CCDC12, Graves, mixed ancestry
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Supplementary Figure 3.2

chr8 133199624 C T, CCN4, Graves, mixed ancestry
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Supplementary Figure 3.2

chrl 116764736 _T_C, CD2, Graves, EUR ancestry chrl 116764736 _T C, CD2, HypoT, EUR ancestry
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Supplementary Figure 3.2

chrll 60982519 G_A, CD6, Graves, mixed ancestry
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Supplementary Figure 3.2

chr6_167004063_G_T, CEP43, Graves, mixed ancestry chr6_167004063_G_T, CEP43, HypoT, mixed ancestry
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Supplementary Figure 3.2

chrl6 11130786 _C_ G, CLEC16A, Graves, mixed ancestry
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Supplementary Figure 3.2

chrd_10725083_C_T, CLNK;MIR572, Graves, mixed ancestry
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Supplementary Figure 3.2

chrl9 49696359 G_A, CPT1C, Graves, mixed ancestry
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Supplementary Figure 3.2

chr2_203867991 A G, CTLA4, Graves, mixed ancestry chr2_203867991 A G, CTLA4, HypoT, mixed ancestry
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Supplementary Figure 3.2

chrl2 111171923 G_T, CUX2, Graves, mixed ancestry
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Supplementary Figure 3.2

chrl5_ 49414220 T_C, FAM227B, Graves, mixed ancestry
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Supplementary Figure 3.2

chrl 157698911 A C, FCRL3, Graves, mixed ancestry chrl 157698911 A C, FCRL3, HypoT, mixed ancestry
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Supplementary Figure 3.2

chr6_33065401_G_A, HLA-DPA1, Graves, mixed ancestry
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Supplementary Figure 3.2

chr6_32698749 C T, HLA-DQB1;HLA-DQAZ2, Graves, mixed ancestr chr6_32698749 C T, HLA-DQB1;HLA-DQAZ2, HypoT, mixed ancestry
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Supplementary Figure 3.2

chr6_32625591 G_A, HLA-DRB1;HLA-DQA1, HypoT, mixed ancestry
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Supplementary Figure 3.2

chrl 37866240 G_C, INPP5B, Graves, EUR ancestry chrl 37866240 _G_C, INPP5B, HypoT, EUR ancestry
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Supplementary Figure 3.2

chr6_409119 A G, IRF4, Graves, mixed ancestry
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Supplementary Figure 3.2

chrl4 93097919 G_A, ITPK1, Graves, mixed ancestry
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Supplementary Figure 3.2

chr4_108137562_G_T, LEF1, Graves, EUR ancestry chr4 108137562 _G_T, LEF1, HypoT, EUR ancestry
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Supplementary Figure 3.2

chr6_135515824 T C, LINC00271, Graves, mixed ancestry chr6_135515824 T C, LINC00271, HypoT, mixed ancestry
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Supplementary Figure 3.2

chr6_43938518 C T, LINC01512, Graves, mixed ancestry
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chr6_43938518_C_T, LINC01512, HypoT, mixed ancestry
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Supplementary Figure 3.2

chr6_31328394 C T, LINC02571;HLA-B, Graves, mixed ancestry chr6_31328394 C T, LINC02571;HLA-B, HypoT, mixed ancestry
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Supplementary Figure 3.2

chr20_22616187_T_C, LNCNEF;LINC01747, Graves, mixed ancestry
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Supplementary Figure 3.2

chrl 2575976 _G_T, LOC100996583, Graves, mixed ancestry
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Supplementary Figure 3.2

chr3 188399291 C G, LPP, Graves, mixed ancestry chr3 188399291 C G, LPP, HypoT, mixed ancestry
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Supplementary Figure 3.2

chr4_150347945_C_CTGTA, LRBA, Graves, mixed ancestry
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Supplementary Figure 3.2

chrle_79701281_C_T, MAF;MAFTRR, Graves, mixed ancestry
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Supplementary Figure 3.2

chr2_12504610_C T, MIR3681HG, Graves, mixed ancestry chr2_12504610_C T, MIR3681HG, HypoT, mixed ancestry
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Supplementary Figure 3.2

chrl8 79422836 C T, NFATC1, Graves, mixed ancestry
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Supplementary Figure 3.2

chrl 61163781 _G_A, NFIA, Graves, mixed ancestry
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Supplementary Figure 3.2

chrd_102570706_A_C, NFKB1, Graves, mixed ancestry
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Supplementary Figure 3.2

chrl9_4837475_A_G, PLIN3, HypoT, mixed ancestry
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Supplementary Figure 3.2

chrll 45200412 C_ G, PRDM11, Graves, mixed ancestry
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chr8 127797311 T A, PVTL1, Graves, mixed ancestry
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chrl4 68269731 C T, RAD51B, Graves, mixed ancestry
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chrl 8533184 CA C, RERE, Graves, mixed ancestry
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chrl 113761186 _C A, RSBN1, Graves, mixed ancestry
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Supplementary Figure 3.2

chrll 35268136 A T, SLC1A2, Graves, mixed ancestry
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Supplementary Figure 3.2

chr2_191089272_A_C, STAT4, Graves, mixed ancestry
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Supplementary Figure 3.2

chr8 118927620 _A_G, TNFRSF11B, Graves, mixed ancestry
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Supplementary Figure 3.2

chrl4 80990913 A C, TSHR, Graves, mixed ancestry

1404 p
® 0.8-1.0 '
© 0.6-0.8
© 04-06
120 © 0:2-04 °
076 00-02
1004 8

?®
80 %

&
of;
60 - 006 %

_loglo P

~DIO2 —CEP128 ~GTF2A1  -SELIL
H——  HHHH—HHH HH iH HH—
DIO2-AS1— HMGN2P2— - SNORA79 —LINC01467 EIF3LP1—
—t#— \ \ H |
TSHR-  _STON2 EEF1A1P2-
H—HH |
GPRASP3P1 - DYNLLIP2-  LINC02311
| \ [
~RPL17P3 . UNGP3 —RPLOP6
\ \ \
~ENSG00000271656 - LINC02308
\ [ H
— ENSG00000284959
tHH—
T T T T T
80 80.5 81 81.5 82

Chromosome 14 (Mb)

—|Oglo P

chrl4 80990913 A C, TSHR, HypoT, mixed ancestry

14

~DIO2 —CEP128 ~GTF2A1  ~SELIL
B Bt HH H HH—
DIO2-AS1— HMGN2P2—~  —SNORA79 ~LINC01467 EIF3LP1—
—tt— \ \ H |
TSHR-  STON2 EEF1AIP2.
H—HH  H-HH |
GPRASP3P1 - DYNLLIP2—  LINCO2311
| \ i
~RPL17P3 .- UNGP3 ~RPLOP6
| \ |
~ENSG00000271656 - LINC02308
| i H
— ENSG00000284959
tHHH
T T T T T
80 80.5 81 81.5 82

Chromosome 14 (Mb)



Supplementary Figure 3.2

chrl3 99241905 C T, UBAC2, Graves, mixed ancestry

2
I
@
® 0.8-1.0
109 ¢ 06-0.8 o
© 04-0.6
©02-04 ® ©
@ 0.0-0.2 ®
] o
o
@
8 -
8
g‘%
e ©
6 5]
o
o
=
(@]
i)
|
4 -
2 -
0 -
T T T T
FARP1 - ~NUS1P4 ~DOCK9 UBAC2- LINC01039 - ~ZIC5
+H—HiH | HEHH—  HH I | A
~SLC15A1 RNU6-83P- ~GPR183 CFL1P8- ~ENSG00000288060
I HH \ K | f
~FARP1-AS1 DOCK9-AS1-. RPS6P23- TMISF2 - ~ENSG00000286757
\ | | HH f+—
~STK24 ENSG00000275919 - ~GPR18 CLYBL - ~ASNSP3
HH \ | —— \
ENSG00000271437 - ~RPL7L1P12 MIR623 - MIR4306 - ZIC2

STK24-AS1 - DOCK9-DT- .~ CCRI2P CLYBL-AS1 .PCCA-DT
| | | | H
~CYCSP35 ~UBAC2-AS1 - ENSGO0000287746 « LINC00554
\ H I |
T T T T
98.5 99 99.5 100

Chromosome 13 (Mb)

-logo P

chrl3_99241905_C_T, UBAC2, HypoT, mixed ancestry

301 g
[
@

&
e

P

FARP1-  _NUSIP4  .DOCK9 UBAC2. LINC01039- ~zic5
H—IHiE \ HHEH—  H—HH | b HH—HH
~SLC15A1 RNU6-83P - .GPR183 CFLIP§. .ENSGO0000288060
N HH | i \ f
~FARP1-AS1  DOCK9-AS1. RPSEP23.  TMOSF2. . ENSG00000286757
| | | i t—
~STK24 ENSG00000275919 . . GPR18 CLYBL-.  —ASNSP3
H— | | ——H |
ENSG00000271437 -« RPL7L1P12 MIR623-  MIR4306 zic2-

STK24-AS1 - DOCK9-DT- .~ CCRI2P . CLYBL-AS1 .PCCA-DT
| \ | | H
~CYCSP35 ~UBAC2-AS1 - ENSG00000287746  LINCO0554
\ H I |
T T T T
98.5 99 99.5 100

Chromosome 13 (Mb)



Supplementary Figure 3.2

chr2l 42421718 G_A, UBASH3A, Graves, mixed ancestry chr2l 42421718 G_A, UBASH3A, HypoT, mixed ancestry
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Supplementary Figure 3.2

chr5 134086907 _G_A, VDACL;TCF7, Graves, mixed ancestry
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chr3 196553362 _A_ G, WDR53, Graves, mixed ancestry
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Supplementary Figure 3.2

chr2_97725153 C T, ZAP70, Graves, EUR ancestry
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