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Figure S1. Indirect calorimetry, activity and food intake during a 48 hour
period (A), Energy expenditure (Kcal.h't), (B), food intake (grams) and, (C),
activity (counts) measured from parental and congenic strains. Mean values
per hour per rat +95%CI. Shaded region indicates periods of darkness in the
12h:12h dark:light cycle.
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Figure S2. Genomic location of single nucleotide variations associated
with insulin resistance, hypertension and cardiac hypertrophy within the
congenic intervals on chromosomes 12 and 16. Individual plots of
logarithmised p-values against genomic positions within QTL intervals on
chromosomes 12 and 16, respectively. P-values less than 0.01 were plotted
for the QTL on chromosome 12 (A,C,D) and for the QTL on chromosome 16
(B,D,F). Three different phenotypes are shown: insulin resistant versus insulin
sensitive (A,B), hypertensive versus normotensive strains (C,D) and
hypertrophic versus non-hypertrophic strains (E,F) Grey circles represent all
SNVs that are located between individual gene start and end positions. All
SNVs that are considered to have deleterious consequences are shown as
red open circles. Deleterious SNVs that are found only in SHR strain but not

in WKY are plotted as filled red circles.
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Table S1 Boundaries of rat chromosome 12 and 16 congenic regions
with their syntenic regions in the human genome

Rat (Rn_3.4) Human
(GRCh37.p5)
12:1-28,615,362 19:7,294,011-8,023,457

13:27,746,033-33,677,272
7:97,619,416-99,156,045
7:6,012,870-6,746,566
7:300,711-5,659,672
7:99,613,219-99,812,010
7:100,026,302-100,318,423
7:100,782,547-100,882,893
7:101,256,605-102,199,972
7:75,368,279-76,090,972
7:72,716,514-74,203,659
7:69,063,905-71,877,360
7:66,108,216-66,452,690
7:65,419,800-65,579,805
7:56,019,611-56,160,689
12:131,510,000-132,195,635

16:819,225-80,047,126 10:80,828,792-81,205,383
10:81,852,307-81,914,880
3:52,434,513-57,743,174
3:15,247,733-16,347,594
10:47,000,568-51,026,325
10:82,049,434-88,809,959
19:16,284,286-16,771,938
19:17,186,591-19,774,503
8:18,081,198-20,103,676
4:164,047,860-189,068,649
8:12,612,992-17,913,925
8:8,175,258-9,639,856
8:29,190,579-42,263,415
13:52,951,302-53,024,763
13:52,585,630-52,706,779
8:1,656,642-6,666,038
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Table S2. Microsatellite markers, primer sets and expected sizes from SHR and
WKY, for genotyping during generation of congenic strains
Product size

Marker Primer sequence SHR (bp) WKY (bp)
D1Rat95 F 5’- ACACAGCTAAGACACGGGCT-3' 186 174
R 5’'- CAAATTACACTCTTGGGGCAA -3’
D1Rat27 F 5’- GGGCAAGCAAAGTACATGGT-3' 184 158
R 5’- TCTCTCCAGCTGCAGGATTT-3'
D1Rat230 F 5’"- AAAACAAACCTGCTTCAGGG-3' 206 210
R 5’- GACTGCAGATGAACAAGCCA-3’
D1Rat51 F 5’- TTGCCTGAGAGACTGTGCC-3’ 175 173
R 5’- CCCTCAGTTCAAGAGTAACCTCA-3'
D1Rat74 F 5’- CACTTTCAAGATATCCTGTTGCTT-3' 196 176
R 5’- CTCAGCAACCCCTAAGAGTG-3'
D1Rat156 F 5’'- ATTCAATAAGCCTGGGGGAC-3' 163 183
R 5'- ATGTTGGTGTGCTTCCTGGT-3"’
D2Rat4 F 5’- ACCAAATGGCCATGACAAAA-3' 182 168
R 5’- TACAAGGTCCCTTCTGTGGC-3’
D2Rat184 F 5’- CCCAAAGCCAGTCAAGAGTC-3' 223 231
R 5’- CTTCACTGACAAACTGCCAAA-3'
D2Rat234 F 5’- ATATTCAAGCTGGCTTCCCC-3’ ? 104
R 5’ - GTAGAGCAAGATGGGGTGGA-3’
D2Rat138 F 5’- TCCATGCACTTGTACGATGC-3' 247 233
R 5’- CCCATAGAACCTAATCTCTGAAGA-3’
D3Rat53 F 5’'- TTGTCTCTGGTTCCAGGTCC-3' 156 176
R 5’ - GCTGGAAGGTACCTGTGGAA-3’
D3Rat186 F 5’- CCTGCATCCTCTTGTGGACT-3’ 143 157
R 5’'- TTCCTGTCATTTCATGTTATTGAA-3’
D3Rat217 F 5’- TGGCAATAACTCAAGGGCTC-3’ 176 184
R 5’- AGCCAAATAGGTGAGCTCCA-3’
D4Rat233 F 5’- GAGAGGTAGTCCTCCCCAGG-3' 222 208
R 5’- GCTCCACCTCCTTCTCCTCT-3’
D4mgh8 F 5’- AAACTCCCTTCTTTCTTCCCC-3’ 122 106
R 5’- TGACCTCTGAATGCACATATCC-3’
D5Rat189 F 5’- CATGGGCTCAAGAAATCAAA-3' 128 135
R 5’- CCAAAATCCTCAGAGAAGGC-3”’
r_ _r
DSRat84 [ 217 CrAroTacamamacecamac-ss o 10 131 5
S
DS5Rat154 F 5’- CCAACTGCGATCCCTTTAAA-3' 220 218 ©
R 5’- CAACTGTCTCCAACTTCGCA-3' £
D5Rat35 F 5’- CAGCCAGAGAAAAAGCCAAG-3' 172 176 )
R 5’ - GTGTGGGAGGGACTGAGAGA-3’ c
D6Rat108 F 5"- GGCAATATTCAATGAATCAACTTG-3’ 141 150 =
R 5’- CCAACCCGTCTTTTACCTGA-3’ E
D6Rat145 F 5’- GTGGAGGATGCACAAACAGA-3' 218 220 =
R 5’- ATCCTGAAGTGCCAGGCTAA-3' Q
D6Rat132 F 5’- CCTCAARAGGAGAGGTGTCAG-3’ 205 215 £
R 5’'- GCCTGCTGTTTTGGAAGAAC-3’ Q@
D6Rat121  F 5'- CACATGTCTGTGCAACCCTC-3' 130 142 o
R 5’ - GAGGATGTCCTTTGCTTTGC-3’ =)
D6Rat79 F 5’ CCCTACACACCTCTTTGGGA-3’ 215 295 0
R 5’- CGTAATCTCAAGGCTCACCC-3' (7))
D7Rat35 F 5’- TCTTCCCACCAATCCTTTTG-3’ 150 127 £
R 5’- CCCTATGTTCATTCAAGTAGCCC-3' 0
D7Rat103 F 5~ CTGGTGCTTTTGGGTCTGTT-3’ 210 202 =
R 5’- GTGTCAAACTGTGGGGATCC-3’ -ﬁ
D7Rat141 F 5’- TCCACCCTTAGAAAGCACAGA-3' 134 119 O
R 5'- CTGCTTTTCTGGGAGACTGG-3' =
D7Rat128 F 5’'- GCTTCTGGGGCACCTATACT-3' 264 250 (%
R 5’'- TTAAGGCCCTTGCAGATTT-3’ v
D7Rat117 F 5’- CAGTTGGCACACTGCTTGTT-3’ 130 106 2
R 5’'- TTCTGTGCCCTTTAACACCC-3' [e)
D8Rat77 F 5’"- TGCAGATTATTGAGGTAGCATTG-3’ 216 200 =
R 5’- ACCTGTGCGTAATCACACCT-3' Q
D8Ratl64 F 5’ - GAGGTATCCAAGGCAGTGGA-3’ 178 176 ©
R 5’- CGTTATGCTGCCCAGGATAG-3’ s
D8Rat156 F 5’- AACCATTCGTCGCACACAC-3' 200 190 5
R 5’'- ACATTCAAAACAGTCCATTCTTTAT-3’
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D8Rat205
D8mghl
D8Rat71
D9Rat135
D9Rat26
D9Rat1l
D10Rat45
D10mgh6
D11mitl
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CATGTAGGAACTTTCTATCACCCA-3’
TGTGTATCTCTGTCTGTCTCTGTTG-3"
TTGTCTGTAAGTATGCACATGTGG-3’
GATGAGCAGGGGCATGTC-3'
TAGGGACTGCCTGTGTAGGG -3’
GGCTTTAGTGGGTGGACAAA-3’
GCCACGTCATCATGACAAAC-3'
TCCGGTCACATGATTTCTGA-3’
AACCTGCAGACAAGCACCTC-3"
ACTCGTGACCAAAGTCCCAG-3’
GATCTCACAAACATGCACGC-3’
AACTGTGGGTCAGAAATTCTGTT-3"
TTCCTGGAACAGTGGGAAAC-3'
TTGCATACACATAGAAACATGCA-3’
CCTGCCTAAGTAATACAGTGGTC-3’
CCAGACCTTGTATGCTGGGT-3"
GACACAGACATACATGCACAACA-3’
AATGAAAAAGGAAACAGAGTCTGG-3'
GGCATAAGGCCAAGCACATA-3’
TTTTATCCTGCCTTAGGAGATACAT-3'
AGCAAGGTGTGAAGCCTGAT-3’
TACAGCAAAAGGGGTTGAGG-3’
CATGCCTCACCTCCAACAC-3'
TGGTACAATCTACTCGAGCAGG-3’
CACAAATTTCAACCTTGGGC-3’
GCAAAATTTTGATGGGTTTG-3'
CCCCTACATCCATGGCATAC-3'
TTCCCCCTCTTGTTCTTCCT-3"
AAACCTGTGGTCTCTACACACAG-3'
GCCACTACCCCAATTGGACT-3"
GCCTTCATTAGAAAGTGAAAGTAAA-3'
GGCAAAAGGACAGAGGATGA-3'
ACAGGTGCTTCTGCCTAGGA-3’
TCCAAAATATGCCTTTCTAAACAA-3'
GGCGGTGGAAATTGATTAAA-3'
TGTCTGCGATTGTACGTGTG-3'
CTGGCCTTCATGATGTCTACA-3’
GCCCAGAATGAAGTTTATTCATTT-3’
TCCCAGTGTTTGCTAGACCA-3'
AATCAAGAGGCTGGGACTGA-3'
TTGTTTCCAATGTGGTATGGA-3'
CCCTGTCACCCTGTCTCTGT-3"
AGGGCTTTGCTGAATGCTTA-3'
AGAGTGGTGGTGAAAGTGGG-3’
GGCAAAACACCAATGCCTAT-3'
AAGTACTGAGTGGGCTGCGT-3"
TCATGTAGTTTTGTCTACACTGCTT-3'
CCGGTCATTGAAGTTAGCCA-3'
GAGGCTCCAGGACTCAACAG-3’
CCTTCCATAGACCTATAGCGGA-3’
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Table S3. Microsatellite markers and their primers used for genotyping
SHR.W4, SHR.W12 and SHR.W16

Marker Primer sequence Label SHR — WKY
(bp)  (bp)
D4Rat143 F 5’ -TATGGAGGGACCCCTACTCC-3’ NED 120 126
R 5’ -GGACTCTGCCTTCCTCTGAA-3"'
D4Rat10 F 5" -TGCATTAGTCAGGGGTACAAA-3’ NED 171 169
R 5’ -AACTCTGCCTCTGGACGAAA-3'
D4Rat126 F 5’ -CATTCCTGTGCCACTCAAGA-3’ 6FAM 123 131
R 5’ -GCAGGTAAGAAAAGCAAGGC-3’
D12Rat89 F 5’ -GCAGTGAGAGACAGATGTGCA-3’ NED 148 142
R 5’ -CCTTGAAATTGGTTCTTGGC-3"
D12Rat1l F 5’ -TGGGTGGATTCTTGAGGATC-3’ 6FAM 128 131
R 5’ -GCTAGTCCAGGGATGCTGAC-3"’
D12Rat63 F 5"-TTCTTCCACTGTCTCCGCTT-3' NED 179 166
R 5’ -TGAGGCTTCAGAGGGACTGT-3"
D12rat43 F 5’ -TCCCACAAGTTCTCTGTGCA-3' NED 321 241
R 5’ -CTCACTATGGCCTGGACCTT-3"’
D12Mgh1 F 5’ -ACACATGCAACCACGCAC-3’ 6FAM 136 140
R 5’ -CCCCAGTTCTGGTGACAATT-3"’
DlZMth F 5’ -TGCCATGGTACACATGCAC-3' 6FAM 157 149
R 5’ -CCCTGATAGGAATACCTTTTTCA-3’
D16Mit2 F 5’ -AACGAGGGGAAATAAGCACC-3' 6FAM 169 163
R 5’ -ATCCAAACCTGACATCTGGC-3"’
D16Mgh3 F 5’ -GCCACTCTGGGGTGATTTTA-3’ 6FAM 227 215
R 5’ -AACCCCAGAACCTGAGAGGT-3"’
D16Mgh1 F 5’ -GACCTCCAGGATTGGTGAGA-3' NED 240 233
R 5’ -ACAACCCATGAGGCAGACAG-3'
D16Rat67 F 5" -TGTCACTTACCTGTGGCAGC-3' 6FAM 232 253
R 5’/ -GGCATAAGATGAGGCTAACGA-3'
D16Rat60 F 5" -TGAATTTTGAAAGGAAAGGCA-3’ NED 137 139
R 5’ -CTCGAGTTTGGGGAAATGAA-3"’
D16Rat15 F 5’"-ATCGGTAAACAAATCGCTGG-3' NED 151 143
R 5’ -TGGCATCTTTCGCTTAGACA-3'
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Table S4. Chromosome 12 and 16 candidate gene QTT phenotypes and
eQTL status

Gene Chromosome  QTT description R®  P-value* Reported
cis-eQTL
tissue*

Zkscanb5 12:13,224,021-  Kidney: adrenal,
13,245,216:-1 Systolic blood 0.58 0.0008 aorta,
pressure mm Hg heart, fat,
kidney,
liver,
skeletal
muscle

Usp42 12:14,904,019-  Adrenal: -
14,922,553:1 Serum 0.66 0.0004
cysteinylglycine

Hspb1 12:25,837,084-  Liver: skeletal
25,838,661:-1 Fat cell volume. -0.74 2.3x10° muscle
Pdgfrl 16:54,098,419 - Left ventricle: heart
54,161,461:-1 Delta captopril -0.60 0.0009
effects

QTT, quantitative trait transcript; eQTL, expression quantitative trait locus.
*data from Langley et al 2013.
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Table S5. Human GWAS genes for cardio-metabolic traits located in congenic regions on rat chromosome 12 and 16

Associated Diseasel/trait Strongest GWAS SNPs Human gene Rat gene
gene location location
(GRCh38.p5) (Rnor_5.0)
Chromosome 12 congenic region
FRY Blood pressure (smoking  rs95333282 13:32,031,300 -  12:7,565,891 —
interaction) 13:32,299,122 12:7,925,464
INSR Insulin resistance rs1799816 19:7,112,255 — 12:3,848,670 —
19:7,294,034 12:3,989,302
PDX1 Type 2 diabetes rs137852783, rs137852784  13:27,920,020 —  12: 11,609,488 —
rs137852785, rs137852786  13:27,926,231 12:11,614,655
RNF6 Type 2 diabetes rs10507349 13:26,132,115 -  12:12,676,145 —
13:26,222,493 12,685,173
SLC12A9 Hypertension, type 2 rs7801190 7:100,826,820 —  12:24,499,476 —
diabetes 7:100,867,009 12:24,465,924
MLXIPL Metabolic syndrome rs13226650 7:73,593,194 — 12:26,588,200 —
7:73,624,543 12:26,620779
Chromosome 16 congenic region
CACNA1D  Electrocardiographic rs10452033, rs9810888, 3:53,494,65 — 16:6,044,524 —
traits rs1401492 3:53,813,733 16:6,339,170
Systolic blood pressure
Insulin
resistance/response
GRID1 LV wall thickness rs7910620 10:85,599,555 -  16:9,495,903 —
10:86,366,493 16:12,273,26
NRG3 Cardiac hypertrophy rs1484170 10:81,875,298 -  16:15,661,430 —
10:82,989,979 16:16,817,319
LPL Metabolic syndrome rs268, rs295, rs301, 8:19,901,717 — 16:22,431,494 — c
rs2197089, rs10096633, 8:19,967,258 16:22,455,871 ke
rs7841189, rs2083637, ®
rs1441756 £
MARCH1 Type 2 diabetes rs3792615 4:163,524,298 — 16:24,882,375 — S
4:164,384,050 16:25,407,999 "E
MSMO1 Insulin-related traits rs17046216 4:165,327,623 — 16:26,738,367 — é
4:165,343,160 16:26,754,806 S
KLKB1 Metabolic traits rs4253252 4:186,208,979 — 16:49,875,019 — 'E’
4:186,258,471 16:49,898,363 (0]
PPP1R3B Fasting insulin/glucose rs48411132 8:9,136,255 — 16:60,089,267 — €
related traits (interaction 8:9,151,574 16:60,101,512 Q
with BMI) =
KCNU1 Insulin rs2407103 8:36,784,324 — 16:70,577,547 — 3
resistance/response 8:36,936,128 16:70,663,252 (?
ZMATH4 Fasting plasma glucose rs2722425 8:40,530,590 — 16:72,402,519 — ()
8:40,897,883 16:72,450,584 €
ANK1 Type 2 diabetes rs516946, rs515071 8:41,653,220 — 16:73,314,002 — g
8:41,896,762 16:73,459,822 ©
CSMD1 Blood pressure rs2627282, rs2407314 8:2,935,353 — 16:76,755,073 — ﬁ
measurement (sodium 8:4,994,972 16:78,434,380 Q
intervention) >
Insulin (%]
resistance/response &
ARHGEF7 Homeostasis model rs12853515 13:111,114,559 — 16: 82,479,277 — %
assessment of insulin 13:111,305,737 16:82,605,606 O
resistance (interaction) b3
&
@©
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12
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