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Figure S1: Serine treatment did not affect hyperoxia-induced retinal vessel loss.

(A) Schematics of mouse OIR model. In mouse OIR, hyperoxia induced retinal vessel loss,
followed by relative-hypoxia-induced retinal vessel proliferation (neovascularization, NV).

(B) Serum levels of L-serine in P17 OIR vs non-OIR mouse neonates were measured using DL-
serine assay kit. n = 5-6 mice per group. Unpaired t-test.

(C) Serine (0.6 ug/g) or vehicle was administered by i.p. injection into OIR mice from P7 to P11.
At P12, retinal vaso-obliteration (VO, central area without red fluorescence) was examined. n =
12-16 retinas per group. Scale bar, 1 mm. Ratio of change was calculated referring to the
average value of littermate vehicle controls. Normality (histogram, QQ-plot, Sapiro-Wilk test)
and variance (F-test) were confirmed. Unpaired t-test was used to compare the groups. ns, not
significant.

(D) Serine (0.06 pg/g, or 6 ug/g) or vehicle was delivered by i.p. injection into OIR mice from
P12 to P16. At P17, retinal neovascularization (NV, highlighted in white) and VO was examined.
n = 8-14 retinas per group (0.06 pg/g, i.p.), n = 8-10 retinas per group (6 pg/g, i.p.), Scale bar, 1
mm. Fold change was calculated referring to the average value of litermate vehicle controls. No
difference in body weight was found (0.06 ug/g: vehicle, 5.3 £ 0.1 g, serine 5.3 + 0.1 g; 6 ug/g:
vehicle, 6.5 £ 0.2 g, serine 6.7 = 0.1 g). Normality (histogram, QQ-plot, Sapiro-Wilk test) and
variance (F-test) were confirmed. Unpaired t-test, or Welch’s test, or Mann-Whitney test were
used to compare the groups. ns, not significant.

(E) Serine (0.6 pg/g) or vehicle was orally delivered to OIR mice from P12 to P16. At P17,
retinal NV and VO were examined. n = 12-14 retinas per group. Scale bar, 1 mm. Fold change
was calculated referring to the average value of littermate vehicle controls. Normality (histogram,
QQ-plot, Sapiro-Wilk test) and variance (F-test) were confirmed. Unpaired t-test, or Welch’s test
was used to compare the groups. ns, not significant.
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Figure S2: Glycine treatment promoted retinal re-vascularization (reflected by decreased
vaso-obliteration) in OIR mice.

(A) Alanine (2 pg/g) was delivered by i.p. injection into OIR mice from P12 to P16. Littermates
were treated with vehicle. At P17, retinal vaso-obliteration (VO, central area without red
fluorescence) and neovascularization (NV, mid-peripheral area with high intensity of red
fluorescence, highlighted in white) were examined. n = 20-21 retinas per group. Scale bar, 1
mm. Fold change was calculated referring to the average value of littermate vehicle controls.
Normality (histogram, QQ-plot, Sapiro-Wilk test) and variance (F-test) were confirmed. Unpaired
t-test or nonparametric Mann-Whitney test was used to compare the groups. ns, not significant.
(B-C) Glycine (0.8 pg/g) was delivered by i.p. injection into OIR mice from P7 to P11 (B) or P12
to P16 (C). Littermates were treated with vehicle. At P12, P17, retinal vasculature was
examined. n = 9-10 retinas per group. Scale bar, 1 mm. Unpaired t test. Fold change was
calculated and compared with littermate vehicle controls. Normality (histogram, QQ-plot, Sapiro-
Wilk test) and variance (F-test) were confirmed. Unpaired t-test or Welch'’s t-test was used to
compare the groups. ns, not significant.
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Figure S3: Blocking FAO using etomoxir attenuated serine protection against OIR. All
pups were treated with etomoxir (4 mg/kg, i.p.) plus serine or vehicle from P12 to P16. At P17,
retinal vaso-obliteration (VO, central area without red fluorescence) and neovascularization (NV,
mid-peripheral area with high intensity of red fluorescence, highlighted in white) were
examined.n = 16-24 retinas per group. Fold change was calculated relative to the average value
of littermate vehicle controls. Normality (histogram, QQ-plot, Sapiro-Wilk test) and variance (F-
test) were confirmed. Unpaired t-test or Welch’s t-test was used to compare the groups. ns, not
significant.
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Figure S4: Serine treatment decreased pro-angiogenic signaling in OIR retinas.

(A) Protein levels of retinal HIF-1a, p-STAT3 (Tyr705), and STAT3 were measured in serine- vs.
vehicle control-treated P17 OIR mice using western blot (two retinas were pooled per mouse as
n = 1). B-ACTIN was used as an internal control. Western blot was conducted in two
independent rounds using two independent mouse litters. For blot 1, n = 3 for vehicle and n = 4
for serine; for Blot 2, n = 4 for vehicle and n = 3 for serine (Vehicle, n = 7; Serine, n = 7; in total).
(B) The fold changes in protein levels from Blot 1 (symbol in black) and Blot 2 (symbol in grey)
were combined for analysis. The band intensities of target proteins were normalized to B-ACTIN
levels, and the fold change was calculated relative to the average value of the vehicle controls
for each blot. Normality (histogram, QQ-plot, Sapiro-Wilk test) and variance (F-test) were
confirmed. Unpaired t-test was used. ns, not significant.
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Figure S5: HMGBL1 inhibitor glycyrrhizin did not affect neovascularization in OIR retinas.
(A) Protein levels of retinal HMGB1 were measured in P17 OIR vs. normal control (Normoxia)
mice using western blot (two retinas from the same mouse were pooled as n = 1). B-ACTIN was
used as an internal control. The band intensities of HMGB1 were normalized to B-ACTIN, and
the fold change was calculated relative to the average value of the controls. Normality
(histogram, QQ-plot, Sapiro-Wilk test) and variance (F-test) were confirmed. Unpaired t-test was
used to compare the groups. Normoxia, n = 6; OIR, n = 6.

(B) mRNA expression levels of Hmgbl in P17 OIR vs. normal control (Normoxia) mice was
examined with gPCR (two retinas from the same mouse were pooled as n = 1). The relative
value of Hmgbl was divided by that of CypA for each sample. Fold change was calculated
referring to the average relative value of control groups. Normality (histogram, QQ-plot, Sapiro-
Wilk test) and variance (F-test) were confirmed. Mann-Whitney test was used to compare the
groups. Normoxia, n = 7; OIR, n = 8. ns, not significant.

(C) OIR mouse pups were treated with HMGB1 inhibitor glycyrrhizin (25 pg/g, i.p.) or vehicle
(DMSO) from P12 to P16. At P17, retinal vaso-obliteration (VO, central area without red
fluorescence) and neovascularization (NV, mid-peripheral area with high intensity of red
fluorescence, highlighted in white) were examined. n = 15-16 retinas per group. Fold change
was calculated relative to the average value of littermate vehicle controls. Normality (histogram,



QQ-plot, Sapiro-Wilk test) and variance (F-test) were confirmed. Unpaired t-test or Welch’s test
was used to compare the groups. ns, not significant.
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Figure S6: Blocking HMGB1 attenuated serine suppression of pro-angiogenic signaling
in OIR retinas.

(A) Protein levels of retinal HIF-1a, p-STAT3 (Tyr705), and STAT3 were measured in
serine+glycyrrhizin- vs. vehicle+glycyrrhizin- treated OIR mice using western blot (two retinas
from the same mouse were pooled as n = 1). -ACTIN was used as an internal control. Western
blot was conducted in two independent rounds using two independent mouse litters. For blot 1,
n = 4 for vehicle+glycyrrhizin and n = 3 for serine+glycyrrhizin; for Blot 2, n = 3 for
vehicle+glycyrrhizin and n = 4 for serine+glycyrrhizin (Vehicle+glycyrrhizin, n = 7,
Serine+glcyrrhizin, n = 7, in total).

(B) The fold changes in protein levels from Blot 1 (black symbols) and Blot 2 (grey symbols)
were combined for analysis. The band intensities of target proteins were normalized to B-ACTIN,
and the fold change was calculated relative to the average value of the vehicle controls on each
blot. Normality (histogram, QQ-plot, Sapiro-Wilk test) and variance (F-test) were confirmed.

Unpaired t-test was used. ns, not significant.
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L-Alanine
L-Arginine HCI
L-Asparagine
L-Aspartic Acid
L-Cystine
L-Glutamic A cid
Glycine
L-Histidine HCI, monohydrate
L-Isoleucine
L-Leucine
L-Lysine HCI
L-Methionine
L-Phenylalanine
L-Praline
L-Serine
L-Threonine
L-Tryptophan
L-Tyrosine
L-Yaline

Sucrose

Corn Starch

M altodextrin

Soybean Oil

Cellulose

Mineral Mix, AIN-93M-MX (94049)

Calcium Phosphate, monobasic, monohydrate
Vitamin Mix, AIN-93-VX (94047)

Choline Bitartrate

TBHQ, antioxidant

Footnote

Carbohydrate provided primarily by starch.

35
121
6.0
35
35
40.0
233
45
8.0
120
18.0
8.2
7.5
35
35
8.2
18
5.0
8.0

100.0
381.18
150.0
80.0
50.0
35.0
8.2
13.0
25
0.02

[Amino acid defined diet designed as a control for diets wth adjusted levels of amino acids.
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Supplemental Table 1. Nutrient composition of serine/glycine control diet.
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Supplemental Table 2: Nutrient composition of serine/glycine deficient diet.



