Cover Page

The handle http://hdl.handle.net/1887/22065 holds various files of this Leiden University

dissertation.

Author: Tobi, Elmar W.
Title: Epigenetic differences after prenatal adversity : the Dutch hunger winter
Issue Date: 2013-10-29


https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/22065
https://openaccess.leidenuniv.nl/handle/1887/1�

Supplement |



E.W. Tobi

Table S1. Association of neutrophil proportion with DNA methylation of the recent
blood samples of 34 additional individuals from the NTR biobank

Locus Variance explained p-value of effect
IL10 27.9 % 8.0*1008
IGF2R 1.2% 0.312

LEP 1.8 % 1.0*10%
CRH 0.0 % 0.993
IGF2 0.6 % 0.378
INSIGF 0.1% 0.677
KCNQ10T1 0.0 % 0.808
APOC1 0.1 % 0.763

Table S2. Characteristics of 30 individuals, selected from the NTR biobank

Male, no. (%) 12 (40 %)
Female, no. (%) 18 (60 %)
Smoker, no. (%) 3 (10 %)
Ex-smoker, no. (%) 15 (50 %)
Non-smoker, no. (%) 12 (40 %)
Age at biobanking, mean (SD) 48 (16)

Waist circumference in cm, mean (SD) 98  (22)

LDL-cholesterol (in mmol/L) , mean (SD) 247 (1.63)
HDL-cholesterol (in mmol/L) , mean (SD) 1.51 (0.94)
Glucose (in mmol/L) , mean (SD) 9.10 (4.83)
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Table S3. Age and longitudinal sampling of 34 individuals from the NTR biobank

Age at first sampling Years to first follow-up Years to second follow-up (blood
(blood) (buccal swab) and buccal swab)
62 6 13
62 6 13
60 9 12
54 6 14
52 6 13
52 6 13
48 6 13
48 6 13
46 10 12
46 10 12
45 10 12
45 10 12
43 6 13
43 6 12
42 6 11
41 6 13
41 10 12
41 6 12
41 10 12
39 6 11
39 9 12
36 10 12
36 10 14
36 10 12
34 9 12
21 13 15
19 10 16
17 15 17
17 14 16
16 11 16
16 13 16
14 17 19
14 16 18
14 15 19
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Table S4. Primers used in bisulfite PCR

Locus Forward primer! Reverse primer?

IL10 TGATTGGTTGAATATGAATTTTTGTAT ~ CACCCCCTCATTTTTACTTAAAAA
NR3C1 GATTTGGTTTTTTTGGGG TCCCTTCCCTAAAACCT

TNF GGGTATTTTTGATGTTTGTGTGTT CAATACTCATAATATCCTTTCCAAAAAA
IGF2R AGGTAGAAAAAGGTTTTGGAAG CAAATCTTAAAAACTAACTAAAAACC
GRB10 GGAATTTTAGGATTAAATTTATGTGA AACTTCCAAAAAAAACCTCTCC

LEP GTTTTTGGAGGGATATTAAGGATTT CTACCAAAAAAAACCAACAAAAAAA
CRH TGGTTGTTGTTTTTTTGGTAGG AATTTCTCCACTCCAAAACCTAAA
ABCA1 ATTTTATTGGTGTTTTTGGTTGT ATCAAAACCTATACTCTCCCTCCTC
IGF2 TGGATAGGAGATTGAGGAGAAA AAACCCCAACAAAAACCACT

INSIGF GTTTTGAGGAAGAGGTGTTGA ACCTAAAATCCAACCACCCTAA
KCNQ10T1 TTTGGTAGGATTTTGTTGAGGAGTTTT CTCACACCCAACCAATACCTCATAC
MEG3 TTTTTTTTAATAGTATTTTGATTTTTG AAATAATCCCCACACACATACC

FTO GTTTGTAATTTTAGTATTTTGGGAGGT ~ TTTATTTCCATTTATCCATTCTCAAA
APOC1 GGAGGAGGGAGATTAATATTAATTTGT ~ ACCCCAAACCTATAACCACCTT
GNASAS GTAATTTGTGGTATGAGGAAGAGTGA  TAAATAACCCAACTAAATCCCAACA
GNASA/B  ATGATTTAATTAAGGTTTTAGGAAAGG  TAAAAATACAAAACCTCCCCTACTC
10-mer tag AGGAAGAGAG + primer

T7 tag CAGTAATACGACTCACTATAGGGAGAAGGCT + primer

1. Forward primer, an additional tag is added for Sequenom Epityper PCRs which is denoted
below

2. Reverse primer, an additional tag is added for Sequenom Epityper PCRs which is denoted
below

Table S5. CpG-sites per fragment of the loci that were analyzed for variation

Locus CpG-sites” analyzed

IL10 1, 28&3,4

NR3C1 1&2, 4,788, 9, 10&11, 12&13, 14, 15&16, 17-20, 31, 33&34
TNF 1-3,5,6,9, 10, 11

IGF2R 485, 8-10, 11-13, 20&21

GRB10 1&2, 4-6,7, 8, 17, 18-21, 22&23, 24, 25

LEP 1, 8,16%17, 19-21, 22, 25, 27

CRH 1,2,5,9,10

ABCA1 1, 3&4, 6-9, 15&16, 17&18, 19-21, 24, 25
IGF2 3,4,6&7,8

INSIGF 2,4,5,6

KCNQ10T1 1, 6, 8&9, 10-12, 15, 16, 17&18, 20, 21, 25
MEG3 2,3, 4, 8&9, 10&11

FTO 2&3,7, 8&9, 10&11, 14, 17,19

APOC1 1,2,3,4,10, 11

GNASAS 1&2, 3&4, 6, 7, 8&9, 10-12, 13&14, 15, 17-19
GNAS A/B 1,384,7,8,13-15, 16-19

" CpG-site number is counted from the forward primer onward
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Table S6. CpG-sites per fragment of the loci that were analyzed for stability

Locus CpG-sites” analyzed

IL10 1,28&3,4

IGF2R 485, 8-10, 11-13, 20&21, 22°

LEP 1, 8,16&17, 19-21, 227, 25, 27

CRH 1%,2,5,9

IGF2 4,687, 8

INSIGF 2,4,5,6

KCNQ10T1 1,6,10-12, 15, 16, 17&18, 20, 21, 25
APOC1 1,2,3,4,10,11

" CpG-site number is counted from the forward primer onward
T CpG-site measurement met the quality criteria only in the recent blood samples

225



E.W. Tobi

Table S7. All CpG-units of the 16 loci

Locus_CpG-unit* CpG-sites* Reason for removal prior to quality control
IL10_01 CpG_1

IL10_02 CpG_2&3

IL10_03 CpG_4

NR3C1_01 CpG_1&2

NR3C1_02 CpG_3

NR3C1_03 CpG_4

NR3C1_04 CpG_5&6

NR3C1_05 CpG_7&8

NR3C1_06 CpG_9

NR3C1_07 CpG_10&11

NR3C1_08 CpG_12&13

NR3C1_09 CpG_14

NR3C1_10 CpG_15&16

NR3C1_11 CpG_17-20

NR3C1_12 CpG_21 Mass overlap with unit 14
NR3C1_13 CpG_22-28

NR3C1_14 CpG_29 Mass overlap with unit 12
NR3C1_15 CpG_30

NR3C1_16 CpG_31

NR3C1_17 CpG_32

NR3C1_18 CpG_33&34

NR3C1_19 CpG_35-41 High Mass

NR3C1_20 CpG_42 rs5871844 and rs34027900
TNF_01 CpG_1-3

TNF_02 CpG_4

TNF_03 CpG_5

TNF_04 CpG_6

TNF_05 CpG_7&8

TNF_06 CpG_9

TNF_07 CpG_10

TNF_08 CpG_11

IGF2R_01 CpG_1 Mass overlap with unit 8
IGF2R_02 CpG_2 Mass overlap with unit 3
IGF2R_03 CpG_3 Mass overlap with unit 2
IGF2R_04 CpG_4&5

IGF2R_05 CpG_6&7 Mass overlap with unit 11
IGF2R_06 CpG_8-10

IGF2R_07 CpG_11-13

IGF2R_08 CpG_14 Mass overlap with unit 1
IGF2R_09 CpG_15&16 Mass overlap with unit 10 and rs677882 and rs8191722
IGF2R_10 CpG_17 Mass overlap with unit 9
IGF2R_11 CpG_18&19 Mass overlap with unit 5 and rs8191721 and rs8191720
IGF2R_12 CpG_20&21

IGF2R_13 CpG_22

226



Supplemental material |

Table S7. (Continued A): All CpG-units of the 16 loci

Locus_CpG-unit* CpG-sites™ Reason for removal prior to quality control
GRB10_01 CpG_1&2

GRB10_02 CpG_3 Mass overlap with unit 9
GRB10_03 CpG_4-6

GRB10_04 CpG_7

GRB10_05 CpG_8

GRB10_06 CpG_9&10 Mass overlap with unit 8
GRB10_07 CpG_M1 Low mass

GRB10_08 CpG_12 Mass overlap with unit 6
GRB10_09 CpG_13 Mass overlap with unit 2
GRB10_10 CpG_148&15

GRB10_11 CpG_16

GRB10_12 CpG_17

GRB10_13 CpG_18-21

GRB10_14 CpG_228&23

GRB10_15 CpG_24

GRB10_16 CpG_25

LEP_01 CpG_1

LEP_02 CpG_2-7 High Mass and rs791620
LEP_03 CpG_8
LEP 04 CpG_9&10 Mass overlap with unit 9
LEP_05 CpG_M Mass overlap with units 12 and 6
LEP 06 CpG_12&13 Mass overlap with units 5 and 12
LEP 07 CpG_14&15 Mass overlap with unit 14
LEP_08 CpG_16&17
LEP 09 CpG_18 Mass overlap with unit 4
LEP_10 CpG_19-21
LEP_11 CpG_22
LEP_12 CpG_23&24 Mass overlap with units 5 and 6
LEP_13 CpG_25
LEP 14 CpG_26 Mass overlap with unit 7
LEP_15 CpG_27
LEP_16 CpG_28
LEP_17 CpG_29 rs2167270
LEP_18 CpG_30-32 High Mass
CRH_01 CpG_1
CRH_02 CpG_2
CRH_03 CpG_3
CRH_04 CpG_4
CRH_05 CpG_5
CRH_06 CpG_6 Mass overlap with unit 7
CRH_07 CpG_7 Mass overlap with unit 6
CRH_08 CpG_8
CRH_09 CpG_9
CRH_10 CpG_10

227



E.W. Tobi

Table S7. (Continued B): All CpG-units of the 16 loci

Locus_CpG-unit* CpG-sites™ Reason for removal prior to quality control
ABCA1_01 CpG_1
ABCA1_02 CpG_2
ABCA1_03 CpG_3&4
ABCA1_04 CpG_5
ABCA1_05 CpG_6-9
ABCA1_06 CpG_10-13 rs2246298
ABCA1_07 CpG_14
ABCA1_08 CpG_15&16
ABCA1_09 CpG_17&18
ABCA1_10 CpG_19-21
ABCA1_11 CpG_228&23 rs13306071
ABCA1_12 CpG_24
ABCA1_13 CpG_25
ABCA1_14 CpG_268&27 rs2740483
IGF2_01 CpG_1 rs3741208 and rs17883577
IGF2_02 CpG_2 rs3741209
IGF2_03 CpG_3
IGF2_04 CpG_4
IGF2_05 CpG_5 rs4930041
IGF2_06 CpG_6&7
IGF2_07 CpG_8
INSIGF_01 CpG_1 Low mass
INSIGF_02 CpG_2
INSIGF_03 CpG_3
INSIGF_04 CpG_4
INSIGF_05 CpG_5
INSIGF_06 CpG_6
KCNQ10T1_01 CpG_1
KCNQ10T1_02 CpG_2
KCNQ10T1_03 CpG_3-5 Mass overlap with unit 8
KCNQ10T1_04 CpG_6
KCNQ10T1_05 CpG_7 Mass overlap with units 15 and 19
KCNQ10T1_06 CpG_8&9
KCNQ10T1_07 CpG_10-12
KCNQ10T1_08 CpG_13&14 Mass overlap with unit 3
KCNQ10T1_09 CpG_15
KCNQ10T1_10 CpG_16
KCNQ10T1_11 CpG_17&18
KCNQ10T1_12 CpG_19
KCNQ10T1_13 CpG_20
KCNQ10T1_14 CpG_21
KCNQ10T1_15 CpG_22 Mass overlap with units 5 and 19
KCNQ10T1_16 CpG_23 rs7940500
KCNQ10T1_17 CpG_24 rs379976
KCNQ10T1_18 CpG_25
KCNQ10T1_19 CpG_268&27 Mass overlap with units 5 and 15
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Table S7. (Continued C): All CpG-units of the 16 loci

Locus_CpG-unit* CpG-sites* Reason for removal prior to quality control
MEG3_01 CpG_1
MEG3_02 CpG_2
MEG3_03 CpG_3
MEG3_04 CpG_4
MEG3_05 CpG_5 Mass overlap with unit 6
MEG3_06 CpG_6 Mass overlap with unit 5
MEG3_07 CpG_7
MEG3_08 CpG_8&9
MEG3_09 CpG_10&11
MEG3_10 CpG_12-14 High Mass
FTO_01 CpG_1 Mass overlap with Unit 5
FTO_02 CpG_2&3
FTO_03 CpG_4 Low mass
FTO_04 CpG_5
FTO_05 CpG_6 Mass overlap with Unit 1
FTO_06 CpG_7
FTO_07 CpG_8&9
FTO_08 CpG_10&11
FTO_09 CpG_12 Mass overlap with Unit 17
FTO_10 CpG_13
FTO_11 CpG_14
FTO_12 CpG_15
FTO_13 CpG_16
FTO_14 CpG_17
FTO_15 CpG_18
FTO_16 CpG_19
FTO_17 CpG_20 Mass overlap with Unit 9
APOCI_01 CpG_1
APOCI_02 CpG_2
APOCI_03 CpG_3
APOCI_04 CpG_4
APOCI_05 CpG_5&6 rs402204
APOCI_06 CpG_7-9 High Mass and rs5111
APOCI_07 CpG_10
APOCI_08 CpG_11
GNASAS_01 CpG_1&2
GNASAS_02 CpG_3&4
GNASAS_03 CpG_5
GNASAS_04 CpG_6
GNASAS_05 CpG_7
GNASAS_06 CpG_8&9
GNASAS_07 CpG_10-12
GNASAS_08 CpG_13&14
GNASAS_09 CpG_15
GNASAS_10 CpG_16 rs45596642
GNASAS_11 CpG_17-19
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Table S7. (Continued D): All CpG-units of the 16 loci

Locus CpG-unit* CpG-sites™ Reason for removal prior to quality control
GNAS A/B_01 CpG_1

GNAS A/B_02 CpG_2 Mass overlap with unit 4

GNAS A/B_03 CpG_38&4

GNAS A/B_04 CpG_5&6 Mass overlap with unit 2

GNAS A/B_05 CpG_7

GNAS A/B_06 CpG_8

GNAS A/B_07 CpG_9&10

GNAS A/B_08 CpG_11 Low mass

GNAS A/B_09 CpG_12

GNAS A/B_10 CpG_13-15

GNAS A/B_11 CpG_16-19
Totals
# of amplicons 16
total # units 191
# units outside detection range 9
# units with equal or overlapping mass 36
# units with potential SNP 12
Total # CpG-units removed 87

* CpG-unit and CpG-site numbers are counted from the forward primer onward

230



Supplemental material |

"Dog/ ¥ SOINUIW € YIM BUIpUD Doz / 1B SINUIW | PUB Do8G Je SPU0DSS OE ‘D066 JB SPU0ISS (g ‘Spunod O AQ pamo||o} ‘Doz .

18 BINUIW | ‘DG 1B SPU0DSS OF ‘D.G6 1B SPU02aS (OZ JO SPUNOI # ‘D.G6 1B sajnuiw G| :|ooojoid BuljoAo Buimoljos sy yim pawlopad sem Yod
MOJ8Q Pajouap SI Ydiym sy J1odAidg wousnbag 1o} pappe si Be) [euonippe ue ‘Jawud asI1anay ‘g

MOJaQ pajouap sI yalym syOd JadAid3 wouanbag Joy pappe si Bey jeuonippe ue ‘Jawid pjemioo °|

Jawind +
LO99OVVYOVODOVIVLOVILOVOIV.LVVLIOVD Jawud + OYOVOVYOOY JadAyd3 wousnbag Jo4  [eUOHIPPY
LYVYVYVYVYVOLOVVYLOOVOVOOOLVLY LIDLILIDIDIOVIIOIDOVOLIOLD zey - 19/-G€€ :G/08GX L-S3INIT
VYVY.LODOVIOVYOILVYVYVYV.LOOY VOLID1ODVOVVYOOVOLLLLD S0€ - 91Z6€12-2168€1LZ:L1IUd 49ISNI
“JJsumop
D0OV.LOVVOVVYLOOLYVYVYVYOOVYYY  ODODOVIOLLIVILIIILIIOOVOLIYD Y0l - 022.2V2-LLL22VZ LIUD  0"INaZHD!
1OVOOVVYVYVYYIOVYVOIIIVVY YVYVOVOOVO LIVOVOOVIVOO L 8ce - T.€9212-GE09ZLZ (LLUD  HINaZH9!
‘J3sdn
0001 LOVVYVVYVYVYVYVLOOVLLIVYYYYY OLIDLILII99IOVILIIOIDIDILD S0l - G909Z12-196GZ1Z (LLIUd  OMINAZHD!
4010
VYVOLVYVVOOVLLLLIVVIVIOVOVVYVYYVYYY 99 1OVYVLLLIDDDVODLIODD 162 - TT¥81LLZ-9ZL8LLT (LYo SvZ49I1
OOLLIVIVLIOVVYVLLIVYVVYIVYVYOVIVOD LLIVILII1I9999OVLLIVYOVOVLLLL 19% + 8Y6.LLL2-Z8Y.LLLT (LLIYD SvZ49I1
4010
000V.LODDIVVYVYVYVLOLOVVLLIOVLIOVY  VYVOOOOVVODLIOVLLIODIVV.LIOVL 062 + ZLETLLZ-€20ZLLT LIUD  ZHINaZHD!
1VVLLIDOVVYV.LVLIVODD1OVIOVY IVLLLLIVOOVLLIDDDOVYYOD z6v + L62LLLZ-00ELLLZ TLLIUD  ZHINAZHD!
OVVOOVLOOVIODDLIOVIOVLIOOVLY  199OVOLDLLIOVOVOODLLIDDD cly - 09€9/61-8¥6G/61 1L 1Yo HNABLH
£-G Jownd ssionay £-G Jownd psemiod (dg)  puens 816u/9gI1gON uoned0T SnooT

uooldwy

9 Jaydeyo ul pasn siswild "8S a|qel

231



120 10" ¥'e 6'LE 066 Gz9do

069 o)kl SS900NS MO y2od)d
[ 9]kl SS820Ns MO7 mNOQO
50) LL- 08 0¥e 1'98 2zodo
v 9jel SS82I2Ns MO _‘NOQO
€0 z0- o€ 00¢ 066 0z9dD
120 z0- ze ¥'0¢ 6 61819dD
960 €0- ¥ 062 6 ¥662655€S! 219dD
0'S6 | ©d9o awbely yum deppano-ssejy 919dH
860 00 4 g'Le 066 818z622)s! Gl'¥19dD
190 z0- [ 062 066 €19dD
180 00 €T 9'9z 066 zz8z6eelsd Z19do
8'66 G'v'¢ 9dO Juswbeyy yum depano-ssep 119dD
660 00 9C 8'92 6 01'69dD
660 00 0Z 1'ze 6 89dD
€20 10" z¢ zee z68 19dD
3G9 9]kl SS820NS MO| wOQO
056 L ©d0 juswbely yum depano-ssepy S§pe9dd
16°0 z0- 8'G 182 066 z9do
0'G6 91 ©d9 juswbely yum depsnro-ssep 19do dNA 6LH
P d ,dxaun-dx3 .ds ;uonejAyaw uesiy 9)el $$900Ng UOISN|OXd 10} UOSEaY a)sod) uooldwy

E.W. Tobi

9 Jaydeyn ui painseaw syun d9 jo sjielaq ‘6S dgel

232



Supplemental material |

"gouaJayip Jied ulyyum sy 0y Buibuojeq enjea 4 8yl ‘G
"yojeq aiynsiq pue abe 1o} pajoaliod |9POIN PaXIA JeaulT e wolj sousiaylp Jed uiyim abelaae sy ‘¢
S|043U02 By} Ul (9% uI) uonelueA ay} ¢
"Blep MelJ 8] U0 paseq ‘v, ul uonejAyiow ues|y ‘g
'sjun Jayjo yyum depano (jended) 1o 9,G/> Mojaq 8)el SS800NS JusiaINseaw
e ‘(sawouabpo0l 410 dYINdVH Ad) NTD ul SINS ajqissod Buiuiejuod syuswbely aiom papnjoxa :(,siun ©do, *6-8) sjuswbely Buiuieyuod odo |
Sv0°0 L= ¥'e G'€e9 066 ¥9dD
9600 vl (V74 0'Ge 066 £9dD
80/ 8jel SS800NS MO z9dD (zdna)
000 L'l 8¢ 6°€S 066 19dD 4010
¢dNd ¢491
00 ssew ybiH 229do
866 8l pue 9| ©d) Juswbeys yym deero-ssep 129dD
€0 0'L- L9 769 8'G6 029dD
00 ssew MO QFOQO
8'66 LZ pue g} 9dY juswbely yum depono-ssepy 819dD
[ 9JeJ SS822NSs MO N_\OQO
8'G6 L pue g| 9dJ juswbely yum dejsono-ssejy 919dD
890 L0 2’8 G'6g 196 GL'yLOdD
€80 €0- vl 044 £'¢6 €19dD
160 c0- 9'¢ Ly 066 ZL'119do
00 ssew MO O_‘OQO
G'/9 €'z 9d9 uswbely yum depano-ssepy 69dD
.0 S0 ¢'8 199 196 89dD
96°0 00 €6 861 c'v6 /95dD
88°0 €0 'S [AVAS 8°G6 9'god)
10 z¢ 68 0'8¥ 806 ¥9dD (zdna)
8'G9 6 9d0 Juswbesy yum depsno-ssep €¢9d0 TS
00 SSEW MO 19dD  ZYNa Z491
P d ydxaun-dx3 .ds ;uonejAysw ues|y 9]kl $S900Ng LUOISN|OXd 10} UOSeaY a)sond) uooldwy

9 Jajdey uy painseaw spun 9dg o sjiejaq (v panunuod) "6s s|qeL

233



0€00°0 G0 80 L' G'L6 L¥9dD

evo S0 ¢ L'l L'18 0¥'6£9dD
00 SSew MO geod)n
GG'0 10 o'l g8 G'L6 1£'9¢°6¢ $£9dD
20 L0 6'C 6’7l 0'G6 €£'2e'1£€9dD
960 L0 6'C €L 0'G6 0£9dD
€90 €0 e o¢cl 8'G6 629dD
G'/6 g1 ©d9 swbely yum deusno-ssep gzodo
00 ssew YbIH  /2'92'GZ vz €29dD
265 9)el $S900NS MO Zzodn
G2 G'/6 120261940
G'/6 gz 9dD wawbeuy yum deano-ssep g19d)D
G20 €0 Q' A 0'G6 £19dD
00 ssew ybiH 91'GL¥L'eLodD
00 ssew ybiH Zh'119do
(01740] 20 60 'S 1’96 01'6'89dD
€¥0 ¥'0- 9¢ 9'G 1’96 /9dD
000 [ (R 7’9l 0’68 99d)D
910 L0 8¢ €8 G'/6 G9dD (1dna)
00 ssew ybiH ¥'€219dD SveZ49I
P d ydxeun-dx3 .ds ;uonejAysw ues|y 9]kl $S900Ng ,uoISN[oXa Jo} uoseay a)soHd)H uooldwy

E.W. Tobi

9 Jeydey ui painseaw spun 9d9 o sjiejaq (g penunuod) ‘6S 9jqeL

234



Supplemental material |

€€0 *N0) 6’1 *h74 £'86 ze9do
00 ssew ybiH 1£°0€'62'829dD
00 ssew ybiH 12°92'629dD
120 00 90 Ll G'Ll6 vz €29dD
6100 €0 L0 0¢ 196 2z9do
00 ssew Mo 129dD
#G00°0 7’0 80 9l 8'G6 029dD
020 60 '€ 7’9 L'16 61'8L'219dD
€900 80 4 6’9 G'.6 91’6l ¥l €19dD
(A0] 90 L'l LS G'.6 ZL'119do
(A0] €0 80 (] 8'G6 01'69d0
€0 L0 60 L'y £'86 8'2'9'69dD
A7) S0 6'¢C 6’7l G'Z6 ¥'€9dD
660 00 90 90 £'86 Z9dD (1dwa)
190 c0 L'l *x4 £'86 19d0 4010 Sve49I
Hpd ydxaun-dx3 .ds ;uonejAyaw ues|y 9)el $$900Ng LUOISN[OX® IO} UoSeay a)sond) uooldwy

9 Jeydey ui painseaw spun 9d9 o sjiejaq (9 penunuod) '6S 9jqeL

235



E.W. Tobi

1€0 ¥'0- 4 9'¢s €86 ZL'19do
ssew Mo 0L 9do
ZL0 10 6l 1’89 £'86 6'8 9d0
€10 10 0¢ ¥'69 £'86 1’9 9do
¥5°0 L0 el £6e G'/6 G 9do
820 ¥0- 9 6'9¢ 196 ¥ 9do
9¢0 €0- 4 9L £'86 ¢ 9do
¥00°0 8°0- a 009 £'86 Z 9do
¥-38G  8'L- 9¢ %9 £'86 1 9dD L-S3NIT
¥-35°8 9¢- 67 G0/ Gz8 N30 urjussaid Jou Ing ‘Z€8L09LLSI €1'219dD
062 9}el S829NS MO L1odo
Gz8 9’ ©dY wewbely yum depsro-ssey 01L9d0
Ge0 ol 8'S 9'09 86/ 69dD
G0°0 T LS 128 G/ 89dD
FAl a7 o}kl S820NS MO 19do
8 01 ©d9 uswbely yum depsnro-ssep 9'69dD
'8 ¢ 9d9 juswbely yym deisano-ssep yodH
€8 ¥ ©d0 juswbely yum depano-ssepy £€9do (odwa)
G'/9 o}kl S820NS MO Zz9dD)  weasnsumop
1'95 8)BJ S900NS MO 19dD  0YINAZHDI!
160 G0- ey 9'ze 1’16 Godd
6¥0°0 vl- %% ¥'0S 8'66 ¥9d0
95000 LT zS L oY 056 €9dD
1200 Le- €/ 9'LS G'Z6 z9do (0odna)
95000 6 ¥'S 9'9% 16 19do wealsdn
0dNa 2491
P d ydxaun-dx3 .ds ;uonejAysw ues|y 9]kl $S900Ng LUOISN|OXd 10} UOSEaY a)sod) uooldwy

9 Jeydey ui painseaw spun 9d9 jo sjiejaq (g penunuod) '6S 9jqeL

236



Supplemental material |

‘Bunsey a|diynw jo asneodaq oo 0>d S! ploysaly) ueouubis ‘wnugiinbasip Blaquispp-ApieH Joj 1s8) e wod) Buninsal anjea 4 ayl ‘¢

‘sisAjeue |euly 8y} Ul papn|oul Jou SNy} pue s[enpiAlpul
9say} Ul dNS Jayioue yum (g'0<z4) @1 100uad Ul a1om SdNS OM) pue ajel SS820Ns MO| B pey NS dUO ‘painseaw 8q Jou pjnod SdNS [eJanas ‘¢
‘BuidAjousb ay} Jo a1kl $S920NG ¢

"SANS Buibbe} dvINdYH Se 8jepipued yjoq a1em
BWOS ‘pappe alam SHNS d1epIpued [eJanas os|e ‘uoibal ay) 4o} SdNS Buibbe) se [sued N30 dVINAVYH 9U} WO} USSOYD alom SHNS [elonss °|

L¥0 V'O 6ZL0 [A%A40) SIA €86 Buibbey VASYRATA4 R
wblem 980 OV 98¥0 yA ] £86626%S1 Aq pa1anod  ¢°86 yioq ¥866261S.

UHIg Yim uoneroosse :¢6/.6£90¢
v.°0 01l /6E0 8870 S3A 00l buibbe) £866267S!
'ssod ubisap ou Buibbey GJS/1LZLS]
'ssod ubisap ou Buibbey 1/6G6£/2S1
'ssod ubisap ou buibbey 0/12Z¥0LLS]
¥l 4010 49 yow Buipuiq 8100 U] | oL sueljizelg 9640 £86626%S1 Aq pa1anod  £°g6 ajeplipues 9lgeeL0lLsd

ul #¥'0 ‘YN

wblem /70 V:0 2620 1620 SIA €86 yioq [SYRARTAASS

Uuigq YIm uoneroosse 1¢6/.6£902
wblem 680 00 28¥o S0 %G6> MO[9q ‘ON  Z'¥6 yioq 160290284

UuIg LM uoneloosse 1¢6/.6£902
'ssod ubisap ou Buibbey 10/.6£8ZS1
s|leAs| 2491 91°0 V'O 610 020 S3IA 00l yioq XANRTAS

ulogmau pue JyBlremuuiq :8¢ 1 G88s 1L
(adAy :[pin] pswand) suoperoosse  ,jeAd N30 4vN  ('sqo)dvin eépapnjoul 28)el $$900Ng ,82IN0S dNS

MH

%2019 @1 6LH @y} 1o} s}nsai BuidAjouab ay) “01LS alqel

237



E.W. Tobi

ymoib  £900°0 9V 68£0 v.€0 S3IA 001 uioq LZlvLesd
|ejusoe|d pue yY9S pue uoissiwsuel)
adAjojdey |eutaied yim uoneloosse
[euibiew ‘uonejAyrew HINAGLH
pue 949010 YiM uoljeioosse ou
'Z6¥06€61 YBIdY YINpe 120888y /L
‘NG HNPE 1L ¥68FLL MSH Jooued
[BLIBWOPUS :ZZG8/01LT ‘SIoA8)
Ldg1 49| uoneioosse /939756 |

- GE000 Y9 /20 €0 S3IA 00l Buibbey 1896€2CS!

HINAzZ49| uonelAyiew: | /z6€€/L  GE00°0 VO  sewousbpoolL €0 (0'1=2v1) 00l sjepipued  $84£001s!

GZ'0 N30
1896£22S] Aq pasanod

uonelAylew YINQ Z49I1 1LL26EELL  66£0°0 91 9¥0 [2d0 S3aA 00l uwogq  £8v£00Ls!
‘ymmoub eyusoeld pue Yo S pue
adAjojdey [eussied yym uoneloosse
[euibrew ‘uoneyiew YNABLH pue
94010 UoNeIoosse ou :Z6+0656 |

- - - - - %G6> Mojeq  Q Buibbey  g/ec09L1S!

. . . - - "ssod uBisep ou Buibbey  zizivles!

- 0l 99  G¥E0 0 soueleA OU  Z'66 Buibbey  gizelees!

uonelAylew YNA 2491 LL'O 90 vev0 Lo S3IA 00l uloq Lzzeleess
U}M UOIJBIOOSSE: | /Z6EE/ L ‘O9SI0180%8
Buimoljoy yibuslls Jo ssO|: 606682 L

- 0l 10 6610 8£Z0 S3IA 001 sjepipued  ¢zzelzes!

usw  9/0°0 v:©  sswousbpo0l 1ZE0 S3IA 00 sjepipued 089s!

ur ybrem Apoq :910£2501 ‘Yibus) N30 €€°0

umIg :9zyrer6 L ‘Buiuonouny spsnw
606682/ ) ‘Usw ynpe |G (Ly68YYLL

- 690 10 6600 2600 S3IA 00 Buibbey  1,6z08¢gs!

- 260 9V 2Z0L0 6100 S3IA 00 Buibbey €/8/s!

- lzavke Ol Tvbo A Z00°0>d MH J0 o 001 Buibbey  yLGLYEYSI

- - - - - %G6> Mojeq 0 Buibbey  9Ge01801S!

- 9%00 V'O 1¥E0 S0€°0 (06'0=2v1) €86 Buibbey  yeSZHOLLSI

089sJ Aq pa1ano9 ‘ou
(adAy :[pin] pswagnd) suoneroosse  jeAd MH N30 4vIN ('sqo)dv gépapnpul  ;eel ,92IN0S dNS
$S920NS

$%20|q @1 4DISNI @Y} 404 synsai BuidAyouab ayj “LLS ajqeL

238



Supplemental material |

¥SU VYOS UYHIM sajeioosse | 20 awouabpooL 0 aoueleaou Q0L ajepipues 8¢/218¢es!
uoissiwsuel} adAjojdey jeussied N30 00
18G00.. 1 ‘SI9AS] Z4D| ulogmau
UlIM S9)eI00SSE UOISSIWSuel)
adAjodey jeusered 148799/
82IS YMIq :00£06G6 ‘UOHBIODS UlNsul  G8'0 LV  2Z¥Z0 19€°0 S3IA 00} sjepipued 689s!
pue [N PIIYD Yim uoissiwisuel)
leusoyed 1LO¥8ZSLL ‘AZL ‘ZP8LOLLL
‘usw ul yBrem Apoq :910£/501
‘S|oA8| 249D UIogmau ‘yuiq je
2ouaJajwnNoIID peay :L£9/#0G) MSH
VYOS UHM UONEID0SSE :L8G00// )
‘S|9A8| Z49| UIOgMBU Y)IM Sa)eloosse
uoissiwsuel jeusajed : 18799/ |
‘ualp|iyo ul |INg 100680991
‘Ymolb [ejeussod :9ZyyEr6 L
su Jooueo ajejsoud 121501921 €50 V'O e¥20 2620 S3IA 00 Buibbey  9g/zv8esd
- 1100 10 9/€0 26€°0 S3IA 00 Buibbey  2¥¥0801S)
8s|0I80x8  Zg'0 9 S9¥0 8e'0 S3IA 00l yoq  9leyz6/sd
Buimol|oy ssoj yibusis 60668221
- - - - - ‘ssod buibbey  zyH04801S!
ubisep ou
- ¥0-3006 01 +¥0Z0 8€Z0 Z00°0>d MH J0 o 001 Buibbey  zee0ozZEYSI
- - - - - 'ssod Buibbey 90ZL¥.ES4
ubisap ou
HINA 2491 €700°0 29  G/€0 6.€0 (0't=2zv) o0l ajepipued  60ZLLES!
ur ayis ©do saysiioge :0.55681
LLZlLy.est Ag paionod
(edAy :[pin] pswand) suoneroosse  ,jeAd MH N30 4vIN ('sqo)4v elpapnjpoul  cajel 192IN0S dNS
$S900Ng

$)}20]q @1 4DISNI @Y} 104 synsai BuidAyouab ay| (v panunuo)) "LLS a|qel

239



E.W. Tobi

Table S12. Famine Associations corrected for genetic variation

Exp. —Unexp.

Locus (%)?
INSIGF -1.2 0.027
IGF2 DMRO -1.9 6.8x10°
IGF2 DMR1 0.3 0.028
IGF2 DMR2
IGF2 DMR2 S.L. 0.4 0.78
IGF2 DMR2 CTCF No SNPs
H19 DMR No SNPs

Table S13. SNP associations with and without famine exposure correction

Association between

with famine exposure

without famine exposure

DMR — SNP

IGF2 DMRO0-rs2239681
INSIGF-rs3842756
INSIGF-rs689

beta P

-1.3  1.1x10°
-2.0 8.2x10°
-2.3  7.4x10°®

beta P

-1.4 9.9x10*
-2.1 1.4x10°
-2.4 4.0x108
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Table S1. Population and sequencing characteristics

Variable Quantity
Individuals sequenced 48

Same-sex sibling controls 24
Age (SD) 58.3y (2.1)
Percentage of males 50%
Number of pre-war born sibling 12

Male pre-war born siblings 6
Median quality score reads (SD) 35.3 (2.0)
High quality reads million (SD) 25.6 (7.3)
Reads mapped uniquely (SD) 74.1%(10.7)
Bisulfite conversion (SD) 98.9%(0.7)

Table S2. Data filtering steps
Filtering steps Total CpGs CpGs matching
Total unique CpGs 3.174.757
Random chromosome 3.195
Median Coverage <=5 1.296.450
Median Coverage >200 2.935
Median methylation = 0% 1.400.875
Median methylation = 100% 252.439
Total included unique CpGs™ 1.206.149

*Considerable numbers of CpG dinucleotides match multiple filtering criteria, resulting in a
final number of included CpG dinucleotides higher than the subtraction of the ‘CpGs matching’

column form the total unique CpGs.
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Figure S1. Histograms of the median coverage and success rate per CpG dinucleotide
Histogram of the median coverage (e.g. sequencing depth) over the 48 individuals of the CpG
dinucleotides included in the analyses (N=1.206.149).

Histogram of the success rate for each CpG CpG dinucleotides included in the analyses for
the 48 individuals.
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Figure S2. Density plot of the average Figure S3. Global methylation
methylation of the CpG dinucleotides
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Boxplot depicting the global methylation
levels of the prenatally exposed and
unexposed siblings.
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Table S4. Validation of the within pair differences in all 60 sibships with Epityper.

Meth. Success
CDH23' Exp(%) SD(%) Unexp(%) SD(%) rate (%)? Diff.? p4
CpG_1 248 56 224 6.1 100 2.3 0.0079
CpG_2 226 6.2 205 6.1 100 2.1 0.019
CpG_3 19.8 5.1 175 5.2 100 2.2 0.0048
CpG_4 225 6.1 20.1 6.3 100 2.3 0.0078
SMAD7
CpG_1 23.7 6.9 206 741 95 3.0 0.0052
CpG_2 226 6.4 20.3 59 96.7 2.3 0.014
CpG_3 189 74 156 7.3 96.7 3.1 0.0077
CpG_ 4 14 538 106 5.9 94.2 3.3 0.0034
CpG_5.6 20.7 5.7 183 59 96.7 2.4 0.013
CpG_ 7 23 71 205 7.8 91.7 2.6 0.046
INSR
CpG_2 335 56 30.6 5.8 95.8 2.9 0.0031
CpG_3 40 7.2 38 6 86.7 1.7 0.13
CpG_5 434 7.3 417 6.5 91.7 1.7 0.15
KLF13
CpG_2 75.8 9.5 794 1.3 77.5 -3.7 0.07
CpG_ 4 654 7.8 68.4 8.6 99.2 -3.0 0.019
CpG_5 672 7.1 70.2 8.5 100 -2.9 0.016
CpG_6 642 7 674 9 100 -3.2 0.015
CpG 7 58.2 6.7 61.1 8.2 98.3 -2.8 0.020
CpG_ 9 623 7 65.5 8.5 98.3 -3.1 0.013
RFTN1
CpG_1 89.6 3 90.3 3.1 100 -0.7 0.13
CpG_2 85 3.6 85.6 3.5 100 -0.7 0.19
CpG_3 815 3.7 828 3.5 100 -1.2 0.046
CpG_4 90.5 4.7 916 3.3 86.7 -0.9 0.23
CpG_5 823 28 832 27 100 -0.9 0.054
CpG_6.7 929 28 935 26 100 -0.6 0.21
CpG_8.9 84.1 3.8 852 5.1 100 -0.9 0.21
CpG_10 816 4.8 828 4.9 100 -1.2 0.12
CpG_12 81.8 4 83 4.2 100 -1.2 0.07
CPT1A
CpG_2.3 413 10.9 391 1.2 99.2 2.4 0.09
CpG_5.6 58.1 8.9 56.3 8.9 99.2 1.9 0.1
CpG_8.9 76.5 3.8 754 4 99.2 1.1 0.05
CpG_10 491 8.8 469 8.7 99.2 2.4 0.032
CpG_12 34 8 317 8.8 99.2 2.4 0.037

1 The locus and individual CpG sites measured with Epityper after data filtering. The CpG

dinucleotides are measured from the forward primer onward.
2 The success rate of the measurement in the 120 individuals

3 The average within pair differences in the 60 sib ships

4 The two-sided P-value resulting from a linear mixed model
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Table S5. Epityper primers

NR' Locus Sequence

0 HUGO Strand FORWARD? (5’-3’)
coordinates(hg18) T (°C)? REVERSE* (5'-3")

1 DHRS4L2 - GAGGATAGGGGTATTGGAGGTAAAG
chr14:23,527,972-23,528,213 53 AAACCCAAACTTACTAATCTAATCCATA

2 EDH1 + TTTGTTGTGAGGGAAATATAGTGATTG
chr11:64,389,159-64,389,510 48 CCCTACCTTAATAAATACCAAAACCTAAA

3 DAPK2 - TGATGATTTAATTTTGTGGGTTTGTGT
chr15:62,062,839-62,063,043 53 AAATCCTAAAAACCCCACTCACAACT

4 LOC554202 + AATTATTGGAGTGTAAAATTTTTTT
chr9:21,595,548-21,595,759 48 CTATTTCCTAATAACCCATATTTAC

5 LSM14B + TTGTTTAGGAGGGTTTATTTTATGGTT
chr20:60,141,366-60,141,715 53 ATAACAAACACTAACTCCCAAACTTCTAAC

6 ASS1 - TGTTTTAGGGTGGGTATAGTTTAGGT
chr9:132,344,966-132,345,523 46 ACCAAACCTCCTTAAAACTCTTCATA

7 SMAD7 + TTGGGTTATATTTTATGTGTGGTGT
chr18:44,677,194-44,677,679 53 CAACAACTAACTCTTTCCTACATCTAACT

8 CDH23 + ATAGGGGAAGTTAGGTTTGGTAGAT
chr10:73,227,653-73,227,914 53 ACTAAATAACCCTAATAAAACCCTC

9 miR4315-1 + TTTTTTTTGTTTTTGATAGGGTTATG
chr17:55,579,661-55,579,969 53 CCCAATATTCTAAATTCAAATCTTTACTCT

10 HIF1AN - AAAAGTGTTGATAGGGTTAGGAGAG
chr10:102,319,419-102,319,893 Not TTTTATATATAACTTAATATAACAACATCA

working

11 ZIC1 + TTTGGGTTTTTTGTTTTTAAGAGGT
chr3:148,612,363-148,612,675 53 ACTTCCACCTAACTCCTAATTTCTAATTTT

C1 INSR - TTTTTAGGAGGTTTTTAGAGTTTTTAGATT
chr19:7,110,140-7,110,418 44 CTAACCTCAAAATAATCCACCCCAC

C2 KLF13 - AGGTAGGTATTTGTATAGAGGGGTTTA
chr15:29,425,223-29,425,563 53 AAACTAACCACACCAAAACTTAATATACTT

C3 STX1A + GGTGAGGGGTTATAGATTAGGAGGT
chr7:72,759,326-72,759,710 53 AAACAAACTAACCAAACAAACAAAACT

C4 RPTOR - GTTGGATGAGTAGGTTTTGGATGG
chr17:76,479,050-76,479,293 46 CAATTCATAAAACAAAAAAAATTTAAAATA

C5 CPT1A - TTTAGGATATGGGTAAGTTTTGTTTTATAT
chr11:68,286,598-68,286,810 48 AAATAATAACCTCCAAAAACCTTTTAAAAA

C6 RFTN1 + TATGTATTTTTAAGGGGTTGTTTTT
chr3:16,394,247-16,394,578 48 TAATATTATACCTCAATACCATTCCTCTAT

Cc7 HOXD3 + TTTGGTGGTTTAATTTTGGTTAATT
chr2:176,735,594-176,735,816 48 ATAAAAACATCCCCTCAAAAAAAA

C8 KLF6 - AATAGTTTGAATTTAGATGTTAGTAG
chr10:3,813,737-3,814,216 46 CCAAAACTAATACAATACAATAAC

C9 SCARB1 + GGTGGTTAGGGTTAGTAAGAGAAGTA
chr12:123,789,477-123,789,580 53 CCTATAACTCAAACTTCAAAAAAAAC

1 Primer pair number corresponding to the lowest p-value in RRBS (nr1-11; no reliable PCR was
possible for nr10, chr10:102319110-102321355 [HIF1AN]) , several regions were chosen (C1-
C9). Sequence of the forward PCR primer: for epiTYPER a tag with the following sequence
is added 5": 5-AGGAAGAGAG-sequence.

2 The annealing temperature in the PCR program: 15 min at 95°c, 15 minutes at 95°C, 4 rounds
of 20 seconds at 95°C, 30 seconds at 65°C, 1 minute at 72°C; followed by 40 rounds, 20
seconds at 95°C, 30 seconds at Ann.T and 1 minute at 72°C; ending with 3 minute s at 72°C.

The sequence of the reverse primer, for epiTYPER a tag with the following sequence is
added 5: 5-CAGTAATACGACTCACTATAGGGAGAAGGCT-sequence
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Table S7. Neutrophil variation and DNA methylation at the P-DMRs

P-DMR Beta' (%methylation/ SD change required to explain
%neutrophils) famine association®

SMAD7 -0.19 0.17 -5.1

CDH23 -0.35 3.1x10° -1.9

INSR 0.02 0.91 31.4

CPT1A -0.51 0.11 -1.2

KLF13 0.33 0.08 -2.8

RFTN1 0.00 0.99 0

1 The effect size of the association of the percentage of neutrophils in blood with methylation
in 44 unrelated individuals from the control population in the Leiden Longevity Study.
2 Two-sided p-value for the association between DNA methylation and the percentage of

neutrophils in blood.

3 The size of the change in neutrophil percentage in blood, expressed in standard deviations
(SD), required to explain in full the association between DNA methylation and prenatal
famine exposure (3.3% change in neutrophils is 1 SD change).

4 Only CDH23 is affected by blood cell heterogeneity, but the change in blood cell composition
to explain the observed famine association is so large (~2SD) that this is a highly unlikely

explanation.
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