Supplementary Figure Legends

Supplementary Figure 1. Male offspring heart and kidney weights for each dietary
comparison. Heart or kidney weight (A) on a post-weaning high fat diet and (B) on an
LF12 post-weaning diet. *p-value<0.05, **p-value<0.01

Supplementary Figure 2. GVAD-LF12 does not affect body composition in female
littermates. Physiological parameters are presented for female littermates of the diet
parameters in Figure 3. (A) Body weight (B) Epididymal fat pad weight (C) Correlation
between fat and body weight (D) Liver weight (E) Kidney weight *p-value<0.05, **p-
value<0.01
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Supplementary Table 1. Diet Compositions

BD* LFD LF12 VAD HFD HFD-VAD
Catalog Number 2019 | D12450B | TD. 07291 | TD. 07655 D12492 TD.08210
Production Harlan | Research Harlan Harlan Research Harlan
Company Teklad Diets Teklad Teklad Diets Teklad
Crude 200
Casein (g) Protein 190 190 200 190
L-Cystine (g) 3 3 3 3 3
Cornstarch (g) 315 393.2 393.2 0 13
Maltodextrin (g) 35 130 130 125 200
Sucrose (g) 350 150 150 69 150
Cellulose (g) 50 40 40 50 40
Lard (g) 20 245 310
Cottonseed Oil (g) 50 50 50
Soybean Oil (g) U.Q. 25 25
AIN-93G- | AIN-93G- AIN-93G-
Mineral Mix (g) S10026 MX MX S10026 MX
10 35 35 10 35
Vitamin Mix (g) V10001 83171 83171 V10001 83171
10 5 5 10 5
Choline (g) 2 3.5 3.5 2 3.5
Vitamin E (IU/kg) 110 121 121 121
Vitamin D; (IU/g) 1.5 2.2 2.2 2.2
Vitamin A
Palmitate (IU/g) 15 52 24 0.22 52 0.22
Protein (%okcal) 23.0 20.0 18.8 18.8 20.0 12.9
Carbohydrate
(Ykeal) 55.0 70.0 69.0 69.0 20.0 26.9
Fat (%okcal) 22.0 10.0 12.2 12.2 60.0 60.1

“BD (2019, Harlan Teklad) diet is largely a proprietary composition
U.Q. Unknown Quantity, diet contains this ingredient, but at an undisclosed quantity




Supplementary Table 2: HF genes are largely reversed by GVAD-HFD

Relative expression calculated as the mean LFD Cy5 value (n=3)

Data represented as fold change (FC) of the upper condition versus the lower condition with p-
value.

Supplementary Table 3: Shp-/- responses
Data represented as fold change (FC) of the upper condition versus the lower condition with p-
value. Shp-/- values were determined by Kim S.C, et al. (2014) [39]



Supplementary Table 2

Gene Symbol

Arrdc3

Aatk

Cyp2c54

NrOb2

Cyp2c37
Hmgcs1

Oat

Sult5a1

Hpgd

Car8

Cyp2c39
N4bp2I1
2810007J24Rik
Chpt1

Lect2
ENSMUSTO0000008036
Idi1

Apol7a

Cyp51

Herpud1

Dnaja1

Apol7c

Nr1i3

Tsc22d3
Slco1b2
Aldh1a1

Slc1a2

Acpp

Sult1b1
9530008L14Rik
Mmd
4933403F05Rik
Ncald

Prkd3
3110001K24Rik
3110049J23Rik
Rnf125

HIf

KIf15
5033411D12Rik
Hsd17b7
Cyp2c29
Adam11
Tubb2a

Nox4

Setd4

Chka

Pon1

Pnpla3

Relative

BD-HFD

BD-LFD

P.Value

GVAD-

BD-HFD

.Value



BC057022
Ugt3a2
11b
Cyp2e1
Pnpla5
Ppm1k
Tdo2
Slc2a9
Cdca2
Decr1
Slc16a6
4930452B06Rik
Nudt12
Map3k1
Rhbdf2
Dars
Dhrs9
Pus10
Rragd
Col15a1
Hnrnpa1
Incenp
Igf1
Gpam
Gramd4
Nid2
Orm2
Gpi1
Frmd5
Atp2b2
Car2
Gins2
Cdcab
Tuba8
Mmp14
Tacc3
EIf3
Plk2
Nr4a1
9130404D14Rik
Cotl1
Notch3
Nfkb2
Acacb
Pdzk1ip1
Spon2
Apcs
G6pdx
Scd2
Fosl2
Spink3
Ltb4dh

414
510
732
32365
358
1305
23318
250
225
271
2126
297
206
2495
1335
1557
445
328
492
252
1753
2058
547
1381
2127
562
30548
74198
323
421
1142
236
498
763
10280
225
662
1948
3030
354
5714
334
1094
9089
1645
6497
4144
1619
6265
399
2935
2303

0.04
0.04
0.00
0.03
0.02
0.00
0.00
0.01
0.04
0.01
0.01
0.01
0.00
0.01
0.00
0.02
0.01
0.03
0.05
0.00
0.04
0.03
0.04
0.01
0.00
0.01
0.02
0.00
0.04
0.00
0.00
0.02
0.04
0.00
0.05
0.03
0.04
0.05
0.00
0.00
0.02
0.00
0.01
0.02
0.01
0.01
0.05
0.00
0.04
0.03
0.03
0.03

-1.32
-1.29
-1.27
-1.27
-1.19
-1.17
-1.16
-1.13
-1.13
-1.11
-1.10
-1.08
-1.07
-1.03
-1.02
-1.01
-1.00
-1.00
1.00
1.01
1.02
1.02
1.04
1.05
1.06
1.06
1.08

A2
A2
16
16
.16
18
18
18
1.20
1.22
1.24
1.25
1.28
1.29
1.32
1.35
1.35
1.38
1.40
1.42
1.43
1.45
1.48
1.50

B e T T T V. N N N

0.03
0.07
0.29
0.23
0.08
0.31
0.10
0.28
0.11
0.41
0.63
0.52
0.16
0.47
0.79
0.82
1.00
1.00
0.99
0.94
0.78
0.73
0.29
0.57
0.70
0.57
0.72
0.38
0.56
0.51
0.12
0.24
0.43
0.42
0.03
0.31
0.39
0.12
0.15
0.16
0.14
0.05
0.10
0.00
0.07
0.35
0.12
0.00
0.01
0.05
0.14
0.13



Cdc2a
Ccnb1
Foxm1
Tubb6
Relb
4833422F24Rik
5530400B01Rik
Nck2
Mcm10
Prkx
1200009I06Rik
Itgab
Fbin1
Steap2
Capg
Arhgef16
Tnfrsf12a
Chrna4
Socs3
Fndc3b
Cdt1

Evc

Sstr2
Atg16I12
Vill

lcam1

Kif4
5730416F02Rik
Adam8
Tmem51
Igsf8

Per1
Cdkn2c
A330021E22Rik
Upp2
Tmem159
Tef

Ostb
Slc37a1
ler3
Setd7
Gucy2c
Slc7a7
Cdo
Phida2
Pck2

Lpl
Spag5
Gipc2
Smpd3
Jazf1
Rbp1

547
232
238
7759
2310
938
670
590
5909
921
410
551
240
293
1260
1264
7032
298
6345
2602
1695
378
636
1600
337
7595
292
231
515
4160
923
327
2793
207
1361
697
969
241
548
423
740
501
3701
6878
370
1682
3465
280
305
745
226
13838

0.03
0.05
0.01
0.04
0.01
0.03
0.02
0.01
0.04
0.00
0.02
0.03
0.05
0.05
0.01
0.00
0.05
0.05
0.05
0.04
0.04
0.03
0.04
0.01
0.01
0.03
0.01
0.02
0.04
0.00
0.00
0.02
0.01
0.04
0.01
0.00
0.01
0.00
0.03
0.03
0.02
0.04
0.01
0.00
0.04
0.01
0.02
0.01
0.03
0.03
0.00
0.04

0.05
0.43
0.23
0.08
0.05
0.03
0.17
0.07
0.00
0.00
0.05
0.00
0.08
0.00
0.02
0.01
0.13
0.09
0.03
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.04
0.00
0.03
0.00
0.00
0.01
0.00
0.01
0.00
0.00
0.00
0.05
0.02
0.00
0.00
0.00
0.00
0.01
0.01
0.00
0.01
0.00
0.00
0.00
0.01
0.00



Slc6a8
Galntl2
Dbp

Igh-2
Prss8
Rps6ki1
A_51P327496
Adrbk2
Igh-VJ558
Marco
Gadd45g
Mtmr11
Tff3

1608
648
1325
5158
385
327
76607
278
12561
14716
30433
481
10204

0.00
0.03
0.00
0.01
0.01
0.00
0.03
0.01
0.01
0.05
0.01
0.02
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00



Supplementary Table 3

SHP-/- WD
Gene Symbol WT WD
A930016D02Rik
BC027556
Dct
Serpinb1a
Serpinal2
Aatk
Rhbg
Sic17a8
Gdf15
Cyp2c37
Fign
4432416J03Rik
Ddit3
Slc30a10
Glul
Cxcl10
Hsf2
Mogat1
2810007J24Rik
Aqp8
Sic17a3
Olig1
Cxcl12
Tbx3
Adh4
Hsd3b5
Omd -1.93
Dpyd 1.68
Cxadr -1.88
Cpox 1.96
Sdro | 277
Akr1c19 -1.72
Abat 1.58
Nqgo2 1.55
Aldh3a2 -1.66
Junb -1.61
Fblim1 | 335
Nr1i3 1.69
Calca 1.70
2410002022Rik 1.55
Gsta1 |  -16.34)
Ccbl2 1.60
2510004L01Rik -1.83
Mma2 | 22|
Eif2ak3 -1.78
Akric14 1.81
Tsc22d3 1.94
Eif4e

Dmgdh

P.Value

GVAD-HFD GVAD-LF12

BD-HED P.Value LF12-LF12 P.Value
1.50 0.22

-1.07 0.78

0.01

0.12

0.01

0.73

0.00

0.01

0.00

0.00

0.08

0.00

0.00

0.00

0.01

0.00

1.00

0.03

0.01

0.54

0.09

0.33

0.98

0.27

0.73

0.00

-1.99 0.30
-1.97 0.59
-1.93 0.00
-1.90 0.19
-1.90 0.14
-1.88 0.79
-1.88 0.99
-1.86 0.04
-1.84 0.00
-1.83 0.43
-1.82 0.79
-1.82 0.00
-1.79 0.72
-1.79 0.04
-1.79 0.00
-1.78 0.61
-1.77 0.12
-1.77 0.00
-1.73 0.10
-1.73 0.86
-1.73 0.01
-1.73 0.31
-1.71 0.36




Fahd2a

Gsta2

Cth

Slc1a2

Caln1

Tyki

Lag3

Ela1

Hdhd3

Yaf2
D930010J01Rik
BC029214
Hist2h2aa1
Phtf2

Plxna2

Cib2

BC005682
Cfhr1

Slco1a4
1300012D20Rik
6430559E15Rik
Cyp2d13
9130409123Rik
Ccl2

S100a10

Mkks

Igfals

Wnt2

Inhbc

Shmt1

Serpinab
Serpina7

Uchl5

Hsd17b7

Gcdh

Cyp8b1

Ppm1l
1700001C19Rik
2810055F11Rik
BC027088
Lgals1

Zkscan1

Ugt2a3

Hsd3b2

Nnmt
AA175286
Afmid
D9Wsu20e
Adam11

Ntn3
2310067E08RIik
Nit2

1.60

1.58

0.05
0.00
0.01
0.00
0.04
0.01
0.00
0.04
0.02
0.20
0.01
0.00
0.00
0.16
0.14
0.00
0.01
0.00
0.05
0.01
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.02
0.01
0.08
0.05
0.00
0.00
0.00
0.02
0.00
0.07
0.00
0.06
0.05
0.00
0.02
0.00
0.08
0.11
0.01
0.00
0.00
0.00
0.00
0.00
0.00

-1.71
-1.70
-1.69
-1.69
-1.66
-1.66
-1.65
-1.65
-1.65
-1.65
-1.64
-1.62
-1.61
-1.61
-1.61
-1.61
-1.59
-1.58
-1.57
-1.56
-1.55
-1.54
-1.54
-1.54
-1.54
-1.54
-1.52
-1.52
-1.51
-1.49
-1.49
-1.48
-1.48
-1.47
-1.46
-1.46
-1.46
-1.46
-1.45
-1.45
-1.45
-1.44
-1.44
-1.44
-1.44
-1.43
-1.43
-1.42
-1.42
-1.41
-1.41
-1.41

0.16
0.00
0.22
0.00
0.01
0.04
0.30
0.01
0.16
0.66
0.01
0.01
0.08
0.36
0.75
0.05
0.83
0.04
0.00
0.42
0.49
0.04
0.04
0.00
0.00
0.34
0.83
0.11
0.34
0.01
0.10
0.18
0.93
0.02
0.80
0.01
0.02
0.09
0.96
0.84
0.00
0.05
0.47
0.40
0.94
0.09
0.36
0.22
0.01
0.02
0.00
0.41



Avpria

Dio1
1110025109Rik
Fbxo36
1100001 G20Rik
Ly96
4833421E05Rik
Nox4

Aldh1a7
Mrps25

Slc16a2
Tmem86b
Kremen

Psen2

Wdr51b
Al317395
1700020C11Rik
Fhi1

Hsd11b1
Cyp4f14

Pecr

Slc10a1
3110057012Rik
Gstm6

Mnd1

Aass

Cxcl1

Paqr9

Mapt

Tnfrsf11b
Tubb2b

Bach2

Mrap
3830422K02Rik
Irf1
2500002K03Rik
Extl1
D19Wsu12e
Ptp4a2

Plcl2

Gstm2

Tmem49

P2ry1
D14Ertd449e
Dapk1
2310010G13Rik
Tpmt
2610318I118Rik
3110001H15Rik
11b

Tfb1m

Gpc4

-1.60
1.57
1.59
1.76
1.58
1.52
1.57

-1.70
1.55
1.66
1.76
1.50
1.63
1.54
1.53
1.70

-1.56
1.85
1.96
2.00

1.56
1.55
1.58
1.52
-3.57
1.60
-2.20
-3.29
-5.51
1.60
1.71
1.63
-1.54
1.52

-1.68
1.51
-1.92
-2.05
1.74

1.69
1.62
1.62
1.51
1.89
-1.72
1.53

0.00
0.10
0.00
0.19
0.00
0.12
0.00
0.02
0.01
0.08
0.09
0.00
0.09
0.00
0.00
0.00
0.12
0.10
0.00
0.03
0.00
0.05
0.08
0.06
0.01
0.04
0.02
0.11
0.00
0.00
0.00
0.01
0.00
0.01
0.19
0.20
0.00
0.00
0.01
0.00
0.00
0.09
0.05
0.00
0.01
0.00
0.18
0.06
0.02
0.02
0.07
0.00

-1.40
-1.40
-1.40
-1.40
-1.40
-1.39
-1.39
-1.39
-1.39
-1.38
-1.38
-1.37
-1.37
-1.35
-1.35
-1.35
-1.35
-1.35
-1.34
-1.34
-1.34
-1.34
-1.34
-1.33
-1.33
-1.33
-1.33
-1.32
-1.32
-1.32
-1.32
-1.32
-1.31
-1.31
-1.31
-1.31
-1.30
-1.30
-1.30
-1.29
-1.29
-1.28
-1.28
-1.28
-1.28
-1.27
-1.27
-1.27
-1.27
-1.27
-1.27
-1.27

0.08 | NS
0.16 1.81
0.00 1.28
0.03 1.70
0.11

0.00 -1.28
0.01 1.50
0.08

0.00 -2.58
0.03 -1.47
0.01 -1.30
0.10 -1.28
0.12 -1.00
0.06 -1.41
0.02 -1.02
0.01 1.08
0.01 -1.28
0.03 1.54
0.11 4.20
0.01 -1.14
0.07 -1.03
0.04 1.16
0.03 1.39
0.39

0.06 -1.05
0.01 1.02
0.15 1.20
0.01 1.40
0.04 -1.75
0.02 1.68
0.02 1.04
0.07 -1.05
0.00 1.1
0.29 6.82
0.01 -1.39
0.00 -1.36
0.09 -1.46
0.13 -1.55
0.00 1.08
0.33 -1.71
0.02 1.22
0.02 -1.25
0.02 1.31
0.01 -1.05
0.04 1.02
0.00 1.05
0.29 -1.28
0.03 1.1
0.00 1.28

0.01
0.01
0.15
0.05
0.00
0.27
0.04
0.00
0.00
0.13
0.13
0.22
1.00
0.08
0.92
0.00
0.71
0.18
0.00
0.07
0.03
0.00
0.40
0.88
0.40
0.53
0.01
0.85
0.90
0.36
0.25
0.04
0.02
0.92
0.77
0.55
0.00
0.19
0.14
0.09
0.06
0.65
0.12
0.23
0.36
0.12
0.77
0.91
0.75
0.16
0.60
0.15



Ccl25

Rfx4

Hist1h2ak
Rnase4

Rchy1

Sardh

Slc15a4

S3-12
1200006F02Rik
Hbs1l

Sfxn1

Mgst3

Lsm2

Fgf1

Ecsit

Bmp1

Pparg

Timm9

Pipox

Nfe2l2

[fit3

Rbm4
4930542G03Rik
Aadat

Mospd3
2700082D03Rik
2310061C15Rik
Vegfb

Rorc

Nthi1

Plscr4

Wwdr21

Tst

Cdh2

Cyp1a2

Ift20

Zap70
1110002N22Rik
Epha2

Gbp2

Clcn2

Ftsj

BC017612
Pdzx

Fxyd1
3110004L20Rik
Loh12cr1

Arpc5

Sic26a1

Scnn1a

Tk

Actr3

1.65

-2.18
1.77
1.54
1.71
1.70

-2.35
1.93
1.64

-1.66

-3.46
1.51
1.74
1.51
1.67

-3.13
1.69
1.77

-1.93

-1.77
1.54

-2.30
1.57
1.84
1.56
1.53

-1.62

1.95
-1.79
-2.63

1.57

1.59

1.50

1.51

1.58

1.55

1.61
-3.26

1.59

1.59

1.82

1.54

1.64

1.57

1.67
-1.55

1.58

‘ -1 .60\

0.01
0.01
0.11
0.08
0.04
0.00
0.06
0.01
0.07
0.02
0.00
0.00
0.20
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.13
0.03
0.00
0.12
0.00
0.00
0.19
0.00
0.07
0.05
0.10
0.04
0.00
0.06
0.04
0.00
0.14
0.01
0.01
0.13
0.00
0.13
0.00
0.02
0.00
0.00
0.04
0.00
0.05
0.00
0.00
0.03

-1.27
-1.27
-1.26
-1.26
-1.26
-1.26
-1.25
-1.25
-1.24
-1.24
-1.24
-1.24
-1.24
-1.23
-1.23
-1.23
-1.23
-1.22
-1.22
-1.22
-1.22
-1.21
-1.21
-1.21
-1.21
-1.21
-1.20
-1.20
-1.20
-1.20
-1.20
-1.20
-1.20
-1.20
-1.20
-1.20
-1.20

-1.19
-1.19

-1.19
-1.19
-1.18

-1.18
-1.18

-1.18
-1.17

-1.17

0.01
0.04
0.02
0.13
0.00
0.01
0.05
0.53
0.31
0.02
0.08
0.33
0.07
0.24
0.00
0.07
0.07
0.06
0.05
0.02
0.11
0.02
0.21
0.23
0.09
0.01
0.00
0.28
0.11
0.00
0.05
0.30
0.02
0.01
0.51
0.00
0.39
0.04
0.52
0.11
0.12
0.04
0.44
0.11
0.02
0.05
0.11
0.00
0.05
0.32
0.34
0.10

1.28

-2.09
1.57
1.17

-1.08

-1.19

-1.43
1.22
1.22

-1.27

-1.19

-1.39

1.05
1.54
-2.73
1.26
1.15
-1.48
-1.46
-1.03
-1.59
-1.30
1.15
-1.12
-1.11
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Mmp12

Uap1i1

Trem2

Apoad

Gal3st1

Ccnd1
1810054013Rik
Col1a1

Ccdc3

Slc41a3
Gadd45g
Osbpl3

Psat1
4922503N01Rik
Cidec
BC051083
Esm1

Asns

Gpnmb

-1.07
-3.31

-1.35
1.20
-1.22

0.12
0.00
0.01
0.00
0.00
0.54
0.00
0.10
0.92
0.00
0.15
0.00
0.05
0.72
0.00
0.09
0.31
0.35
0.00
0.00
0.02
0.00
0.00
0.00
0.67
0.00
0.00
0.12
0.45
0.67
0.00
0.00
0.00
0.26
0.51
0.02
0.01
0.00
0.00
0.42
0.03
0.00
0.00
0.00
0.18
0.00
0.00
0.01
0.53



Highlights

e High carbohydrate, LF12 diet stimulates stellate activation and inflammation
genes

e Retinol and S/p modulate gene expression associated with a high carbohydrate
diet

e Retinol restrains stellate and inflammation genes in mice fed a high fat diet

e Gestational VA deficient diet lowers serum retinol, liver retinoids, and Cyp26al

e Maternal and post-weaning LF12 enhances VA deficiency-induced retinol

suppression





