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To investigate which cord blood N-glycans are associated with poor fetal

environment indicators including LBW and SGA, or rapid weight gain in early infancy. From a regional

prospective birth cohort, 36 LBW neonates and 120 normal-birth-weight neonates were recruited. A

comprehensive glycoblotting using MALDI-TOF-MS-based N-glycan analysis in cord blood from these neonates
were conducted. A total of 35 N-glycans were detected (m/z 1362.481-3865.407). Of these, G3414 were
correlated with both LBW and SGA in logistic regression. G1915, G2744, G3049 and G3719 were associated

with LBW. In the prospective follow-up analysis, these 5 N-glycans were all associated with 6 and

18-months rapid weight gain after birth. These identified candidate N-glycans are structurally

categorized into two different categories. These N-glycans were suggestive of potential predictors of

poor fetal environment or rapid weight gain after birth.
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LBW
SGA
LBW, NBW
LBW NBW P
N=36 N=120
Age (yr) 31.5(5.03) 31.9(493) 0.682
Advanced 8(22.2) 38 (31.7) 0.276
maternal
age (= 35yrs)
Paternal age (yr) 33.4(5.22) 33.8(6.01) 0.685
Assisted 4 (11.1) 13 (10.8) 0.963
reproductive
technology
Smoking 2 (5.56) 10 (8.33) 0.583
during pregnancy
First childbirth 19 (52.8) 56 (46.7) 0.520
Caesarean section 13 (36.1) 22 (18.3) 0.025
Emergency 6 (16.7) 54.17) 0.010
cesareansection
Gender (Female) 23 (63.9) 79 (65.8) 0.830
Gestational age 37.6 (1.45) 39.2(1.06) <0.001
(wk)
Preterm 10 (27.8) 2 (16.7) <0.001
Birth weight (g) 2275.2 2992 (131)  <0.001
(194)
Birth weight -1.81 -0.01 <0.001
SD score (0.49) (0.32)
Small for 17 (47.2) 0(0.0) <0.001
gestational age
Cholesterol
Total (mg/dl) 69.1(19.2) 64.8(14.9) 0.266
LDL (mg/dl) 26.2(11.1) 23.6(8.09) 0.330
HDL (mg/dl) 33.6(9.67) 339 (8.67) 0.847
Triglycerides 29.5(11.7)  29.0(14.8) 0.873
(mg/dl)
Leptin (ng/ml) 1.62 (1.38) 4.18(3.12) <0.001
Adiponectin(pg/ml)  26.6 (10.6)  31.2(12.3) 0.038

LBW, low birth weight; NBW, normal birth
weight.

SGA
LBW SGA

MALDI-TOF-MS
35 N- (n/z
1362.481-3865.407)
m/z 1915, 2744, 3049, 3414, 3719
LBW

Code m/z Structure

G1915 1914.698

G1956 1955.724

G2220 2219.809

G2525 2524.920

G2744 2743.994

G3049 3049.105 ¢ O W@

G3414 3414.238 *

G3719 3719.349

(pmol/pl)
Code m'z LBW NBW P

G1915  1914.698 3.53(0.86) 3.89(0.93)  0.039

G1956 1955724  1.71(046)  1.86(0.39)  0.053
G2220  2219.809  224(0.56)  2.40(0.52)  0.093
G2525 2524920 0.78(0.12)  0.74(0.14)  0.042
G2744 2743994  032(0.04)  0.34(0.06)  0.008
G3049  3049.105 0.21(0.06)  0.28(0.12)  <0.001
G3414 3414238  0.05(0.14)  0.16(0.22)  0.006
G3719 3719349  0.08(0.13)  0.20(0.19)  0.001
Total - 31.5(5.59)  32.8(597)  0.210

61956  G2220  LBW

62525 LBW

N-

LBW
m/z3414  LBW SGA

glycosylation
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LBW

G1915, G2744,

G3049, G3414 and G3719 5 N-
18
62220
61956 G2074 18
(62439 18
18
n LBW n NBW P
Actual data (kg)
1 mo 30 3.49 42 4.19 <0.001
(0.39) (0.37)
4 mo 30 6.03 40 6.63 <0.001
(0.60) (0.65)
6 mo 13 7.08 21 7.51 0.176
(0.91) (0.86)
10 mo 28 7.86 39 8.49 0.002
(0.75) (0.84)
18 mo 28 9.50 37 10.0 0.040
(0.85) (1.02)
SD score
1 mo 30 -1.28 42 0.07 <0.001
(0.74) (0.66)
4 mo 30 -0.90 40 -0.11 <0.001
(0.74) (0.73)
6 mo 13 -0.77 21 -0.08 0.067
(1.07) (0.99)
10 mo 28 -0.98 39 -0.18 <0.001
(0.79) (0.96)
18 mo 28 -0.59 37 -0.01 0.015
(0.79) (1.00)
Rapid weight gain®
Birth-6 mo 30 23 40 8 <0.001
(76.7) (20.0)
Birth-18 mo 31 22 38 9 <0.001
(71.0) (23.7)
! SD 0.67
2
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