SUPPLEMENTAL INFORMATION 
Figure S1: Additional measures in mice, related to Figure 2
Additional measures in mice from the 3 independent experiments described in Figure 2. (A) Body weight. (B) Liver weight. (C) Intestinal length. (D) Intestinal cholesterol concentration. (E) Intestinal triglycerides concentration. 
For mice force-fed cholecalciferol at 0.84 mg/kg: (F) cholecalciferol measured in intestinal segments at the end of the postprandial phase; (G) cholecalciferol total intestinal content.; (H) Plasma cholecalciferol was monitored up to 6h after force-feeding; (I) area under the curve of cholecalciferol postprandial plasma responses; (J) Postprandial plasma cholecalciferol responses corrected by plasma lipids (triglycerides + cholesterol), (K) Area under the curve of cholecalciferol postprandial responses after correction by lipids; (L) Hepatic cholecalciferol measured at the end of the postprandial phase; (M) Gene expression in intestinal segments; (N) Hepatic and (O) Plasma calcifediol concentrations in mice force-fed cholecalciferol. 
[bookmark: _Hlk223598254][bookmark: _Hlk223598255]Data are presented as means ± SEM. For each independent experiment: Unpaired two-tailed t-test for A, B, C, G and L and one-tailed for I and K. Geisser-Greenhouse corrected Repeated Measures Two-way ANOVA with Šidák’s multiple comparison test for D, E, F, H, J, M, N and O. Ns non-significant, *p < 0.05, **p < 0.01, ***p < 0.001 and ****p < 0.0001. For panel P, are reported p-values associated with main effects Intestinal Segment (S) and Control or AI-3d Groups (AI), no significant interaction was detected for each gene in each experiment. Asterisks or values close to *p < 0.05 significance reported in the Heatmap corresponds to differences between Control and AI-3d Group in one segment.


[image: ]Figure S2 Validation of SR-BI-KO Caco-2 C3.6 and D4.4, related to Figure 3
Several clones were produced and two, named C3.6 and D4.4 were kept. (A) DNA sequence targeted by guide-RNA used in CRISPRCas9 experiment. (B) Assessment of SR-BI gRNA efficiency in Caco-2 TC7. (C) Example of the targeted region in the SCAR1B gene. (D) Quantitative analysis of SR-BI gene expression in SR-BI-mutated Caco-2/TC7 clones. (E) SR-BI protein expression in SR-BI-mutated Caco-2 TC7 clones. (F) Off-target analysis of SR-BI-mutated Caco-2 TC7 clones. (G) Z-score of gene expression (n=4 per condition), with Brown-Forsythe and Welch ANOVA with Dunnett’s multiple comparison test for each gene. *p < 0.05, **p < 0.01, ***p < 0.001 and ****p < 0.0001 compared to Caco-2 TC7. (H) Secreted α-tocopherol by differentiated Caco-2 TC7 and SCARB1-KO exposed 20 h to micelles containing α-tocopherol at 37.6 ± 0.3 µM (0.1 mM cholesterol), One-way ANOVA with Dunnett’s multiple comparison test compared to Control, **p < 0.01, ***p < 0.001. 

Figure S3 SNP selection flowchart (Vitamin E and vitamin D bioavailability).

Vitamin E bioavailability (n=37)
26 SNPs
Univariate analysis and adjustment of confounding factors
75 SNPs
95 SNPs
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Removal of SNPs with fewer than 5 observations per genotype (n=49)
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Vitamin D bioavailability (n=39)
Univariate analysis and adjustment of confounding factors




image1.emf
0

10

20

30

B

o

d

y

 

w

e

i

g

h

t

 

(

g

)

C

o

n

t

r

o

l

A

I

-

3

d

C

o

n

t

r

o

l

A

I

-

3

d

C

o

n

t

r

o

l

A

I

-

3

d

γ-tocopherol 0.084 0.84

Cholecalciferol dose

(mg/kg)

ns ns ns

0

200

400

600

800

1000

L

i

v

e

r

 

w

e

i

g

h

t

 

(

m

g

)

C

o

n

t

r

o

l

A

I

-

3

d

C

o

n

t

r

o

l

A

I

-

3

d

C

o

n

t

r

o

l

A

I

-

3

d

γ-tocopherol 0.084 0.84

Cholecalciferol dose

(mg/kg)

ns ns ns

0

10

20

30

40

I

n

t

e

s

t

i

n

e

 

l

e

n

g

t

h

 

(

c

m

)

C

o

n

t

r

o

l

A

I

-

3

d

C

o

n

t

r

o

l

A

I

-

3

d

C

o

n

t

r

o

l

A

I

-

3

d

γ-tocopherol 0.084 0.84

Cholecalciferol dose

(mg/kg)

ns ns ns

0

1

2

3

I

n

t

e

s

t

i

n

a

l

 

c

h

o

l

e

s

t

e

r

o

l

 

(

m

g

/

g

)

D

u

o

d

e

n

u

m

J

e

j

u

n

u

m

I

l

e

u

m

D

u

o

d

e

n

u

m

J

e

j

u

n

u

m

I

l

e

u

m

D

u

o

d

e

n

u

m

J

e

j

u

n

u

m

I

l

e

u

m

γ-tocopherol 0.084 0.84

Cholecalciferol dose

(mg/kg)

0

5

10

15

20

25

I

n

t

e

s

t

i

n

a

l

 

t

r

i

g

l

y

c

e

r

i

d

e

s

 

(

m

g

/

g

)

D

u

o

d

e

n

u

m

J

e

j

u

n

u

m

I

l

e

u

m

D

u

o

d

e

n

u

m

J

e

j

u

n

u

m

I

l

e

u

m

D

u

o

d

e

n

u

m

J

e

j

u

n

u

m

I

l

e

u

m

γ-tocopherol 0.084 0.84

Cholecalciferol dose

(mg/kg)

A B C

D E

N O

F G H I L J K

D

u

o

d

e

n

u

m

J

e

j

u

n

u

m

I

l

e

u

m

0

2

4

6

8

10

I

n

t

e

s

t

i

n

a

l

 

c

h

o

l

e

c

a

l

c

i

f

e

r

o

l

 

(

n

m

o

l

/

g

)

Control

AI-3d

ns

ns

ns

C

o

n

t

r

o

l

A

I

-

3

d

0

4

8

12

16

I

n

t

e

s

t

i

n

a

l

 

c

h

o

l

e

c

a

l

c

i

f

e

r

o

l

 

(

n

m

o

l

/

g

)

ns

0 2 4 6

0.0

0.5

1.0

1.5

Time (h)

P

l

a

s

m

a

 

c

h

o

l

e

c

a

l

c

i

f

e

r

o

l

 

(

µ

m

o

l

/

l

)

Control

AI-3d

C

o

n

t

r

o

l

A

I

-

3

d

 

0

2

4

6

P

l

a

s

m

a

 

c

h

o

l

e

c

a

l

c

i

f

e

r

o

l

 

A

U

C

 

(

µ

m

o

l

.

h

/

l

)

ns

0 2 4 6

0.0

0.2

0.4

0.6

0.8

1.0

Time (h)

P

l

a

s

m

a

 

c

h

o

l

e

c

a

l

c

i

f

e

r

o

l

 

c

o

r

r

e

c

t

e

d

b

y

 

l

i

p

i

d

s

 

(

µ

m

o

l

/

g

)

Control

AI-3d

C

o

n

t

r

o

l

 

A

I

-

3

d

0

1

2

3

4

P

l

a

s

m

a

 

c

h

o

l

e

c

a

l

c

i

f

e

r

o

l

 

A

U

C

 

c

o

r

r

e

c

t

e

d

b

y

 

l

i

p

i

d

s

 

(

µ

m

o

l

.

h

/

g

)

ns

C

o

n

t

r

o

l

A

I

-

3

d

0

2

4

6

L

i

v

e

r

 

c

h

o

l

e

c

a

l

c

i

f

e

r

o

l

 

(

n

m

o

l

/

g

)

✱

M

0.084 0.84

0.0

0.2

20

25

30

35

Cholecalciferol

dose (mg/kg)

L

i

v

e

r

 

c

a

l

c

i

f

e

d

i

o

l

 

(

p

m

o

l

/

g

)

ND

✱✱

0 2 4 6

0.05

0.10

0.15

Time (h)

P

l

a

s

m

a

 

c

a

l

c

i

f

e

d

i

o

l

 

(

µ

m

o

l

/

l

)

Control

AI-3d

Control

AI-3d

0.084

0.84

Cholecalciferol

dose (mg/kg)


image2.emf
ControlAI-3d ControlAI-3dControlAI-3d

Npc1l1

Scar1b

Cd36

Abcg8

Abcb1

Gramd1b

Gramd1c

Apob48

Mttp

Sar1b

Abca1

Acat2

Fabp2

Dgat1

Dgat2

Mogat2

Plin2

Hmgcr

Srebp2

Sqle

Cat

Sod1

LXRα

RXRα

z-score

Duodenum Jejunum Ileum

Vitamin D 0.84 mg/kg

z-score

ns ns

**** ns

**** ns

* ns

*** ns

* ns

* ns

*** ns

*** ns

** ns

* ns

ns ns

**** ns

**** ns

* ns

**** ns

0.0797 ns

* ns

*** ns

*** ns

*** ns

ns ns

** ns

2-way anova

main effects

S AI

-0.50 0.51.0


image3.emf
0

10

20

30

B

o

d

y

 

w

e

i

g

h

t

 

(

g

)

C

o

n

t

r

o

l

A

I

-

3

d

C

o

n

t

r

o

l

A

I

-

3

d

C

o

n

t

r

o

l

A

I

-

3

d

γ-tocopherol 0.084 0.84

Cholecalciferol dose

(mg/kg)

ns ns ns

0

200

400

600

800

1000

L

i

v

e

r

 

w

e

i

g

h

t

 

(

m

g

)

C

o

n

t

r

o

l

A

I

-

3

d

C

o

n

t

r

o

l

A

I

-

3

d

C

o

n

t

r

o

l

A

I

-

3

d

γ-tocopherol 0.084 0.84

Cholecalciferol dose

(mg/kg)

ns ns ns

0

10

20

30

40

I

n

t

e

s

t

i

n

e

 

l

e

n

g

t

h

 

(

c

m

)

C

o

n

t

r

o

l

A

I

-

3

d

C

o

n

t

r

o

l

A

I

-

3

d

C

o

n

t

r

o

l

A

I

-

3

d

γ-tocopherol 0.084 0.84

Cholecalciferol dose

(mg/kg)

ns ns ns

0

1

2

3

I

n

t

e

s

t

i

n

a

l

 

c

h

o

l

e

s

t

e

r

o

l

 

(

m

g

/

g

)

D

u

o

d

e

n

u

m

J

e

j

u

n

u

m

I

l

e

u

m

D

u

o

d

e

n

u

m

J

e

j

u

n

u

m

I

l

e

u

m

D

u

o

d

e

n

u

m

J

e

j

u

n

u

m

I

l

e

u

m

γ-tocopherol 0.084 0.84

Cholecalciferol dose

(mg/kg)

0

5

10

15

20

25

I

n

t

e

s

t

i

n

a

l

 

t

r

i

g

l

y

c

e

r

i

d

e

s

 

(

m

g

/

g

)

D

u

o

d

e

n

u

m

J

e

j

u

n

u

m

I

l

e

u

m

D

u

o

d

e

n

u

m

J

e

j

u

n

u

m

I

l

e

u

m

D

u

o

d

e

n

u

m

J

e

j

u

n

u

m

I

l

e

u

m

γ-tocopherol 0.084 0.84

Cholecalciferol dose

(mg/kg)

A B C

D E

N O

F G H I L J K

D

u

o

d

e

n

u

m

J

e

j

u

n

u

m

I

l

e

u

m

0

2

4

6

8

10

I

n

t

e

s

t

i

n

a

l

 

c

h

o

l

e

c

a

l

c

i

f

e

r

o

l

 

(

n

m

o

l

/

g

)

Control

AI-3d

ns

ns

ns

C

o

n

t

r

o

l

A

I

-

3

d

0

4

8

12

16

I

n

t

e

s

t

i

n

a

l

 

c

h

o

l

e

c

a

l

c

i

f

e

r

o

l

 

(

n

m

o

l

/

g

)

ns

0 2 4 6

0.0

0.5

1.0

1.5

Time (h)

P

l

a

s

m

a

 

c

h

o

l

e

c

a

l

c

i

f

e

r

o

l

 

(

µ

m

o

l

/

l

)

Control

AI-3d

C

o

n

t

r

o

l

A

I

-

3

d

 

0

2

4

6

P

l

a

s

m

a

 

c

h

o

l

e

c

a

l

c

i

f

e

r

o

l

 

A

U

C

 

(

µ

m

o

l

.

h

/

l

)

ns

0 2 4 6

0.0

0.2

0.4

0.6

0.8

1.0

Time (h)

P

l

a

s

m

a

 

c

h

o

l

e

c

a

l

c

i

f

e

r

o

l

 

c

o

r

r

e

c

t

e

d

b

y

 

l

i

p

i

d

s

 

(

µ

m

o

l

/

g

)

Control

AI-3d

C

o

n

t

r

o

l

 

A

I

-

3

d

0

1

2

3

4

P

l

a

s

m

a

 

c

h

o

l

e

c

a

l

c

i

f

e

r

o

l

 

A

U

C

 

c

o

r

r

e

c

t

e

d

b

y

 

l

i

p

i

d

s

 

(

µ

m

o

l

.

h

/

g

)

ns

C

o

n

t

r

o

l

A

I

-

3

d

0

2

4

6

L

i

v

e

r

 

c

h

o

l

e

c

a

l

c

i

f

e

r

o

l

 

(

n

m

o

l

/

g

)

✱

M

0.084 0.84

0.0

0.2

20

25

30

35

Cholecalciferol

dose (mg/kg)

L

i

v

e

r

 

c

a

l

c

i

f

e

d

i

o

l

 

(

p

m

o

l

/

g

)

ND

✱✱

0 2 4 6

0.05

0.10

0.15

Time (h)

P

l

a

s

m

a

 

c

a

l

c

i

f

e

d

i

o

l

 

(

µ

m

o

l

/

l

)

Control

AI-3d

Control

AI-3d

0.084

0.84

Cholecalciferol

dose (mg/kg)


image4.emf
ControlAI-3d ControlAI-3dControlAI-3d

Npc1l1

Scar1b

Cd36

Abcg8

Abcb1

Gramd1b

Gramd1c

Apob48

Mttp

Sar1b

Abca1

Acat2

Fabp2

Dgat1

Dgat2

Mogat2

Plin2

Hmgcr

Srebp2

Sqle

Cat

Sod1

LXRα

RXRα

z-score

Duodenum Jejunum Ileum

Vitamin D 0.84 mg/kg

z-score

ns ns

**** ns

**** ns

* ns

*** ns

* ns

* ns

*** ns

*** ns

** ns

* ns

ns ns

**** ns

**** ns

* ns

**** ns

0.0797 ns

* ns

*** ns

*** ns

*** ns

ns ns

** ns

2-way anova

main effects

S AI

-0.50 0.51.0


image5.png
B SRB1  SRB1
Gene Assessed gRNA Target DNA PAM Targeted SRBI___gRNA__gRNA
name function name sequence (5-3')  sequence exon
SCARB1  Cholesterol ~ CRISPR6  AACCCCAGCGAG GGG 2
transferto  94636_S ATCCTGAA
and from GM
HDL
m 0 250
3 \MM f ALAN T f AL Enzymatic
digestion - - +
Query 541  TCTTTGACGTCATGAACCCC. -GLGGGAGC 568
LT % 1] D
Sbjct 51346 TCTTTGACGTCATGAACCCCAGCGAGATCCTGAAGGGCGAGAAGCCGCAGETGLGEGAGE 51405 400
G 6T CATOAACCCCAGCOAGATOCTTOANGOOCOA §
kS £y N E 2 0
£
g
3 A AN Ao ° 200
= AAANAN N A 2
3 AN WYYV AAA NANAAN N2
AW e §
B
Query 1 CGTCATGAACCCCAGCGAGATCCTTGAAGG( g 100
LU T LT L
Lsbjct 357 CGTCATGAACCCCAGCGAGATCC-TGAAGGGCGA
0.
AAZAD NG 6 06N 66
E CPQ%\:\Q"G;;"(:’ '("’0\'@\’%"0{‘ GRS P’;{":‘\
130kDa —
100k0a — 2 2 i /, Yy
e v -~
3103 4
R R N N T I TR S N S S ST Y
FEFEFELEEECEEF T T T EIEITITEFTIES 0 ¢
G o
Actual Mismatches Gene Crispr cFD ATLAS off- TC7T 36
genomic hit Score score expression targets neciLrd |
score detected  scarsB.
ABCGS
AtCCCHICaAG (EHMTA - euchromatic cae No  ABCBT
ATCCTGAA- 5 histone-lysine N- 128137908 0172348485 331 514 No GRAMDIA
AGG methyltransferase 1) CRAMDIE
GRAMD1C
#CICCAGCaA CNTNAP2- 36 NO  aPOBMS
GgTCCTGAA- 5 contactin associated  1755243¢-08 035415020 49 Bis NO
GGG protein-like 2 MTTP-
SAR1A
——_— PSMD? - proteasome SAR1B:
CATCCTGAA- 5 (prosome, macropain) 4 45109¢ 03 031544118 3181 036 NO  ascat
Gee 26S subunit, non- g D44 NO  scarz
ATPase, 7 anr
AACCCCAcCe ROR1 - receptor 36 NO DGATT1-
AagTCCTGAA- 4 tyrosine kinase-like  2.016921e-08  0.149832776 205 Di4 No  DGAT2
166 orphan receptor 1 MOGAT2
i PLIN2:
e e :e%:ﬁ;;::l::-ﬁfe C36: NO CAT-
AGgeCCTGAA- 4 Tydrolsse domain  1-157842e:07 0150724638 56,7 ) sob1
AGG e ¢
containing 1
H L
wxx
S 1004 **
£ 80 '—‘
£
3> 60
E 40
2
g 20
g o
s QK a0 &
ooo‘ P




