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Supplementary Figure 1. (a) Trophoblast plasma membrane (TPM) enrichment. The alkaline
phosphatase enrichments in TPM vesicles isolated from control and folate deficient animals were

not significantly different (n=6 in each group). Values are given as mean + SEM.

Supplementary Figure 2. Maternal folate deficiency in mice down-regulates placenta amino
acid transporter activity and expression. (a) System A and (b), System L activity and (c) System
A (SNAT2) and System L (LAT1) transporter isoform expression were decreased in trophoblast
plasma membranes isolated from folate deficient dams. Histogram (d) summarizes the
immunoblot data of TPM system A and system L transporter isoform. Values are given as mean +

SEM; *P < 0.05 vs. control; unpaired Student's t-test; n=6-7.

Supplementary Figure 3. Inhibition of maternal tissue mTORC1 and mTORC2 signaling in
response to folate deficiency. Feeding folate deficient diet 6 weeks prior to and during gestation
inhibited maternal heart (a, b, ¢) and liver (d, e, f) MTORC1 and mTORC?2 signaling. (a, b, ¢)
MTORC1 (S6-S-235/236, 4E-BP1-T-37/46) and mTORC2 (Akt-S-473) downstream signaling in
maternal heart was inhibited in folate deficient dams. (d, e, f) MTORC1 (mTOR-S-2448, S6-S-
235/236, 4E-BP1-T-37/46) and mTORC2 (Akt-S-473, SGK-S-422) downstream signaling in
maternal liver was inhibited in folate deficient dams. Using Western blot analysis, two distinct
bands were observed for total 4E-BP1 and phosphorylated 4E-BP1-T-37/46 in maternal liver and
both bands were analyzed together. Values are given as mean + SEM; *P < 0.05 vs. control;
unpaired Student's t-test; n=6-7.

Supplementary Figure 4. Effect of maternal folate deficiency on fetal tissue weights and
mTOR signaling at E18.5. (a) Feeding folate deficient diet prior to and during gestation decreased

the (a) fetal heart and (b) liver weights. Fetal tissue weights were averaged within each litter and



the litter mean was used as the observation for that dam. Thus, n represents the number of litters.
(c-e) mMTORC1 and mTORC2 signaling i ¢, fetal liver and d, heart, but not in e, kidney, was
mhibited i response to maternal folate deficiency. (¢) Maternal folate deficiency mhibited
mMTORC1 (Raptor, mTOR-S-2448, S6K-T-389, 4E-BP1-T-70) and mTORC2 (Rictor, SGK-S-
422, Akt-S-473) downstream signaling in fetal liver. Using Western blot analysis, two distinct
bands were observed for phosphorylated 4E-BP1-T-70, SGK-S-422 and rictor in fetal liver and
both bands were analyzed together. (d) Maternal folate deficiency mhibited MTORC1 (S6-S-
235/236, 4E-BP1-T- 37/46 & 70, 65) and mTORC2 (PKCa-S-657, SGK-S-422, Akt-S-473)
downstream signaling in fetal heart. Using Western blot analysis, two distinct bands were observed
for phosphorylated 4E-BP1-T-37/46 and rictor in fetal heart and both bands were analyzed
together. Values are given as mean + SEM; *P < 0.05 vs. control, unpaired Student's t-test;
n=7/each group.

Supplementary Figure 5. Correlation between maternal serum folate and fetal weight at
gestational day 165 in baboon. (a) Fetal weight of control and MNR group baboons. Values are
given as mean + SEM; *P < 0.05 vs. control; unpaired Student's t-test (b) Relationship between
maternal serum folate and fetal weight. Control, n=8; MNR, n =9; Control, r= 0.87, p=0.004;
MNR, r=0.88, p=0.001; Control, n=8; MNR, n =9; r =Pecarson’s correlation coefficient (C)
Maternal serum levels of control and MNR group baboons. Values are given as mean + SEM,;

Control, n=8; MNR, n =9.

Supplementary Figure 6. (a, ¢) Correlation between maternal serum folate and placental
MVM SNAT2 and LATL1 expression in baboon at gestational day 165. (a) Relationship
between maternal serum folate and placental MVM SNAT2; Control, r=0.97, p=0.0001; MNR,

r=0.74, p=0.02. (c) Relationship between maternal serum folate and placental MVM LAT1;



Control, r= 0.95, p=0.0002; MNR, r=0.96, p=0.0001. (b, d) Correlation between placental
MVM SNAT2 and LAT1 expression and fetal weight in baboon at gestational day 165. (b)
Relationship between placental MVM SNAT?2 and fetal weight; Control, r=0.94, p=0.0004; MNR,
r=0.80, p=0.009. (d) Relationship between placental MVM LAT1 and fetal weight; Control, r=
0.92, p=0.001; MNR, r=0.95, p=0.0001. Control, n=8; MNR, n =9; r=Pearson’s correlation

coefficient.

Supplementary Figure 7. (a, ¢) Correlation between maternal serum folate and placental
MVM system A and system L activity in baboon at gestational day 165. (a) Relationship
between maternal serum folate and placental system A activity; Control, r=0.94, p=0.001; MNR,
r=0.95, p=0.001. (c) Relationship between maternal serum folate and placental system L activity;
Control, r=0.82, p=0.03; MNR, r=0.85, p=0.02. (b, d) Correlation between placental MVM
system A and system L activity and fetal weight in baboon at gestational day 165. (b)
Relationship between placental MVVM system A and fetal weight; Control, r=0.86, p=0.01; MNR,
r=0.93, p=0.003. (d) Relationship between placental MVM system L and fetal weight; Control, r=
0.84, p=0.02; MNR, r=0.83., p=0.02. Control, n=7; MNR, n =7; r=Pearson’s correlation

coefficient.

Supplementary Figure 8. (a) Correlation between maternal serum folate and fetal weight in
human pregnancy atterm. Relationship between maternal serum folate and fetal weight; r=0.59,
p=0.03. (b) Correlation between maternal serum folate and placental MVM system L activity
in human pregnancy at term. Relationship between maternal serum folate and placental MVM
system L activity; r= 0.93, p=0.0001. (c) Correlation between placental MVM system L
activity and fetal weight in human pregnancy at term. Relationship between placental MVM

system L activity and fetal weight. r= 0.51, p=0.04; n =13; r=Pearson’s correlation coefficient.



Supplementary Table-1

Dietary composition of Purina monkey diet.

Nutrients

Protein, %6 .....cccooveeeeeveenenen, 15.6
Arginine, % 090
Cystine, % 031
Glycine, % 067
Histidine, % 041
Isoleucine, % 063
Leucine, % 141
Lysine, % 0.75
Methionine, % 042
Phenylalaning, % ......mmmmmmmmmmmnnn0.72
Tyrosine, % 046
Threonine, % 057
Tryptophan, % 0.16
Valing, % 0.73
Serine, % 081
AsparticAcid, % 162
Glutamic ACd, % ..ovvvrrrerrsrnrsssrnnn3.68
Alanine, % 104
Proline, % 1.30
Tauring, % .............<001

Fat (ether extract), % ........... 50
Fat (acid hydrolysis),% ....... 6.3
Cholesterol, PPm .. 80
Linoleic ACI, % .o LAB

LinolenicAcid, % ...
Avrachidonic Acid, % .......
Omega-3Fatty Acids, %.......wwenr0.15
Total Saturated Fatty Acids, % .1.36

Total Monounsaturated

009

Fatty Acids, % 172
Fiber (Crude), %.....ccccovenueen. 4.2
Neutal Detergent Fiber, % ...155

Acid Detergent Fiber, % ......coevevnne. 53
Nitrogen-Free Extract

(by difference), %.......cccceunee 60.0
Starch, % 381
Glucose, % 101
Fructose, % 1.05
Sucrose, % 237
Lactose, % 1.68

Total Digestile Nutrients%..78.2

Gross Energy, kcal/gm............ 4.08

Physiolagical Fuel Value*, kcal/lgm3.47

Metabolizable Energy,

[ Qor 1[0 o 3.22
Minerals

ASH, 0 o 5.2
Calcium, % 090
Phosphorus, % 0.60
Phosphorus (non-phytate), % ..0.33
Potassium, % 0.75

MagNESTUM, %0 v 0.18

Sulfur, % 024
Sodium, % 0.25
Chloride, % 037
Fluoring, ppm........ccceevvvnnn. 19
Iron,ppm 220
ZinC, PPM..cvvivne e e 110
Manganese, PPM........ccvverveenn 97
Copper, PpM.......cvvvveer v, 21
Cobalt,ppm 053
loding, PpPM....ovvvivreveeiee e, 1.3
Chromium (added), ppm.......0.01
Selenium, ppm...........covevee. 037

Vitamins

Carotene, ppm.......ccvevvvvnnenn. 1.7
Vitamin Kppm.................... 32
Thiamin Hydrochloride,

PPML et e 83
Riboflavin, ppm................... 8.6
Niacin, ppm 113
Pantothenic Acid, ppm............ 60
CholineChloride,ppm ... 1200
FolicACIA.pPM.ceerreeeereee 7.9
Pyridoxine, ppm.........cccceveenn. 14

Biotin, ppm.......ccooee i 0.1

By MCOIKG v 73
Vitamin A, IUlgM.................. 20
Vitamin D, (added), IUigm ............... 6.7
Vitamin E, TUZKQ ceevreresmrrmsnsrsnnns 110
Ascorbic Acid, mg/gm........... 0.50

Caloriesprovidedby:

Protein, %....................17.959
Fat (ether extract), %........12.951
Carbohydrates, %...............69.090

1. Nutrients expressed as percent of
ration except where otherwise
indicated.  Moisture  content is
assumed to be 100% for the
purpose of calculations.

2. NDF = gpproximately cellulose,
hemi-cellulose and lignin.

3. ADF = gpproximately cellulose
and lignin.

4. Physiological ~ Fuel Value
(kcallgm) = Sum of decimal
fractions of protein, fat and carbo-
hydrate (use Nitrogen Free Extract)
X 4,94 keallgm respec- tively.



O control
[ =)

O 5 0 5
N - -

oljel JusWIYsIUd
aseleydsoyd auiey |y

a)

Supplementary Figure -1.



a)
1501

100+

504

System A uptake
(pmol/mg protein/15 s)
>(.

c) Placental TPM

o Lol

[ Isnart
- WISNAT2

- -0 ATL

.. MlLAT2
- = (B-actin

Supplementary Figure -2.

d)

b)

= 1.0; [ control
” [ 30
S o8] L
=
82
o o 0.61 *
S o
-1 o
Q0o
(2]
#5 02
0.0
[ control
[ J=b)
1.5
>
210{ I T T T
s
(&)
>
T *
05
[a s *
SNAT1 SNAT2 LAT1 LAT2



a)

d)

Maternal Heart

b)

[agyal
OOOELL'-'-

|..-—-=-'|Raptor

P | mTORS 2448

- mTOR

|I|568Q35/236

[ “®sssle
T

(- -

4E-pp1T-37/46

4E-BP1T-70

4E-BP1
AKtS-473

Akt

il

Maternal Liver

ofo @

- - mTORS-244B

IEI 565-235/236

==

: : 4E-BP1T-37/46
: ™ ieBP1

e — SGKS-422

Supplementary Figure -3.

Relative density
'_\
o

N
-

=
g

mTORC1

[ control
. FD

*
0.51
.0-
Raptor mTOR mTOR  S6 S6 4E-BP1 4E-BP1 4E-BP1
S-2448 S-235/236 T-37/46 T-70
c) mTORC2
1.5 [ control
B D
=
2
£ 1.0;
©
[«}]
; *
©
So05
©
0.0
Akt Akt
S-473
4 mTORCL O control
[ Q3]

Relative density
n W

=

1l: HI la [0 [ ﬂl

mTOR mTOR

f)

Relative density

S-2448 S- 235/236
1.5 mTORC2
1.0l L T T
*
0.51
*

0.0 i

SGK Akt Akt

S-422 S-473

S6 4E-BP1 4E-BP1
T-37/46

[ control
. FD



&

Weight (mg)
N

Heart Kidney

Fetal Liver

c) d)

[a)
LL
-

| J15)

(@) ©]
g - Raptor

mTOR

S6K T-389

- e e |SEK

- e |0 66-235/236

-_—-— - e

4E-BP1T-70

4E-BP1

Rictor

SGKS-422

- e W e
SGK

Akt S-473

--“-Akt

GAPDH

Supplementary Figure -4.

O control

100 M D
8o
c’ e
é 60 *
=
(o))
T 40
=
20
Brain Liver
Fetal Heart e) Fetal Kidney
[a)] o
OB olR ol O L O L
o -
Fre==mor oo b
BN
e
TR 4EBPITIMO | s B
BOW L w PSS (MR e
- "0 e e AE-BP1 — . — -
- o - ) | — o, e e |
® = = = = = Rictor

PKC

SGK

AktS-473

- - .-

Raptor

mTOR S-2448

mTOR

S6
4-EBP1T-70
4-EBP1T-37/46
4-EBP1

Akt S-473

GAPDH




a)
1100
10001 ¢
S 900 f
q_)/\
2 £ go0f EIE .
Sv
L 700{ e F
600- “an
500 . .
Q~
S &
C)
5_
E 4]
(@)
S
o
®
e
=
-
©
-
(¢D]
g 1
=
0

Supplementary Figure -5.

b)

1100+ 4 Control
A MNR
100094 — control m -
= -- MNR
E, 900+ A
o —
2 E goo
_.CE ~—
£ 700{ gm §,4
600] £ A
500 T T r r
2 3 4 5
Maternal
serum folate (ng/ml)
= Control
Bl VNR




a)

1.05 < Control
+&: MNR
= Control
& 08 = mr
<
pd
n
) v
o L "
> 0.6 -
2
o] u e~
g 04_ .y,' v
2 \ g
© w
g 02
0.0 T r r r
2 3 4 5
Maternal
serum folate (ng/ml)
c)

107 = control

||
A MNR
= Control ,A
l:' 0.819 = MR ’
’
< P
1 ,/
S 06
2
[5) 4
° aml’
(O] 0.4+ %
2 ’,A
5] ’
o) A
T 0.24
0.0 T r r r
2 3 4 5

Maternal
serum folate (ng/ml)

Supplementary Figure 6.

b)
11001
-4 Control
' MNR
10004 = Control
= MNR
9004
€
2
— 8001
<
2
[}
2 7001
©
ks
6001
500 ' r r ' .
0.0 0.2 0.4 0.6 0.8 1.0
Relative density of SNAT2
d)
11007 .= control
¥ MNR
10004 = om” =
900+
€
NS
— 80041
<
2
()
= 7001
©
g
600+
500

00 02 04 06 08 10
Relative density of LAT1



a)

MVM MeAIB uptake
(pmol/mg X20 sec)

c)

MVM Leucine uptake
(pmol/mg X20 sec)

5007

400+

300+

2004

100+

4 Control
#' MNR
= Control
= MNR

14

121

101

Maternal

serum folate (ng/ml)

= Control

= MNR
4 Control

¥ MNR

Maternal
serum folate (ng/ml)

Supplementary Figure 7.

b)
11004 4 Control
¥ MNR
1000{ — oo .
g, 900+
5
‘© 8004
2
©
E 7004
6004 vllg
500 ' ' ' . .
0 100 200 300 400 500
MVM MeAIB uptake
(pmol/mg X 20 sec)
d)
11007 == Control
%' MNR
= Control
10001 . wnR A
g 900+
5
‘s 800+
=
<
& 7004
600
500 T r r .
0 5 10 15 20

MVM Leucine uptake
(pmol/mg X20 sec)



45001
- °
2 4000+ o
Fa]
e
f=
) .
= 3500
=
m 3000
e® ©
2500 . . . .
0 10 20 30 40
Maternal
serum folate (ng/ml)
b) c)
2.5 4500+
2.0
o~ 4000 ¢
(&) —~
S o S
o v =)
59 1.5 =
QX 5
Se 53500+
Q= =
— o 1.04 S
s £ p
=2 L
= 3000
0.5
[ ] ° [ ]
0.0 . . . . 2500 . . . .
0 10 20 30 40 00 05 10 15 20

Maternal
serum folate (ng/ml)

Supplementary Figure 8.

MVM Leucine uptake
(pmol/mg X20 sec)

25



Raptor mTORS-2448

- e s

S6
AE-BP lT-37/46

B-actin

e
—— — -

mTOR

4E-BP1T-70

BeEme ==
h& 4 & A

565-235/236

SeKT-389 S6K

4E-BP1565
4E-BP1
- s
-—_ -

Supplementary Figure 9- Full blots for Figure-3



PKCaS657

Rictor
oo - -
AktS 473 Akt T-308

PKC

Akt

sGKS-422

B-actin

Supplementary Figure 10- Full blots for Figure-4

SGK



Raptor mTORS-2448 mTOR

S6
S-235/236
S6 T-37/46
‘ — 4E-BP1
——
- e . — — -
4E-BP1
] S-65 Rictor GAPDH
4E-BP1 AktT-308 AktS-473
a —_ Akt
- -y -

Ry £

Supplementary Figure 11  Full blots for Figure-6



