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Abstract: [ Objective] To investigate early nutrition and growth of preterm monochorionic diamniotic (MCDA) twins

combined with selective intrauterine growth restriction (sSTUGR) and explore the potential role of DNA methylation in
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regulating extrauterine growth. [ Methods] Twenty—four pairs of preterm MCDA twins combined with sIUGR hospitalized in
the Department of Neonatology of The First Affiliated Hospital of Sun Yat—sen University from March 2019 to February
2022 were enrolled, divided into larger twins group (n=24) and smaller twins group (n=24) according to birth weight. The
comparison of daily nutritional intakes, the incidence of neonatal complications and physical growth from birth to 24
months of corrected age between two groups was performed using t—test, analysis of ANOVA, Chi-square test or Fisher's
exact test. Differential DNA methylation analysis was performed using the methylation microarrays and differentially
methylated site was validated using pyrosequencing method. [ Results] There were no significant differences in the daily
intake of carbohydrate, protein, fat and energy between two groups (all P=>0.05). There were no significant differences in
the incidence of asphyxia, neonatal respiratory distress syndrome, bronchopulmonary dysplasia, retinopathy of
prematurity and necrotizing enterocolitis between two groups (all P>0.05). Z-scores for weight, length and head
circumference were significantly lower in the smaller twins group compared with the larger twins group from birth to 24
months of corrected age (all P =0.000). Difference in Z—scores for weight and length at term, 6 months, 12 months of
corrected age did not differ significantly from that at birth (all P>0.05) while difference in Z-scores for weight and length
between the twins at 18 months and 24 months of corrected age were significantly lower than that at birth (P=0.009, P =
0.032, P=0.026, P = 0.004). Difference in Z—scores for head circumference at 6 months, 12 months, 18 months, 24
months of corrected age were significantly lower than at birth (P = 0.001, others P = 0.000) except at term(P>0.05). The
differences in weight, length and head circumference between the twins at term, 6 months, 12 months, 18 months and 24
months of corrected age significantly reduced (P = 0.001, P = 0.007, P = 0.001, others P = 0.000). Eighteen
differentially methylated sites were identified and the methylation level of NFATCI gene in the smaller twins group was
significantly higher than that in the larger twins group (P = 0.043).[ Conclusion] MCDA twins combined with sSIUGR shares
similar early nutrition and neonatal complications, while smaller twins at 24 months of corrected age grow faster than larger
twins, which might be related to a higher methylation level of NFATCI gene in smaller twins.
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Table 1 Comparison of daily intake of carbohydrate, protein, fat and energy for the first week of life between larger

twins group and smaller twins group (x )
o Day Larger twins group Smaller twins group . .
(n=24) (n=24)
Carbohydrate/(g-kg™'-d™") 1 7.48+0.92 7.68+1.05 -0.941 0.357
2 8.33+1.09 8.56+1.30 -0.881 0.387
3 9.12+1.33 9.63+1.41 -1.785 0.087
4 10.03+1.54 10.29+1.44 -0.761 0.455
5 10.93+1.56 11.13+1.37 -0.723 0.477
6 11.44+1.45 11.76+1.40 -1.091 0.287
7 11.92+1.47 12.27+1.29 -1.189 0.246
Protein/(g-kg™'-d™) 1 1.53+0.24 1.53+0.34 -0.049 0.961
2 1.86+0.38 1.87+0.39 -0.117 0.908
3 2.11+0.35 2.16+0.44 -0.697 0.493
4 2.35+0.43 2.45+0.55 -1.064 0.298
5 2.60+0.51 2.81+0.54 -1.960 0.062
6 2.84+0.46 3.04+0.58 -1.468 0.156
7 3.01+0.53 3.24+0.57 -1.589 0.126
Fat/(g-kg"'-d™") 1 2.08+0.51 1.94+0.37 1.718 0.099
2 2.63+0.68 2.50+0.57 1.383 0.180
3 3.12+0.66 2.95+0.71 2.078 0.050
4 3.68+0.67 3.43+0.75 2.059 0.052
5 4.12+0.78 3.97+0.79 1.211 0.238
6 4.59+0.85 4.43+0.83 1.241 0.227
7 5.04+0.78 4.81+0.78 1.924 0.067
Energy/(kcal -kg™'-d™) 1 54.71+5.00 54.40+4.78 0.688 0.498
2 64.43+8.38 64.17+7.25 0.426 0.674
3 73.89+6.99 73.75+9.62 0.179 0.860
4 82.59+7.27 81.99+10.67 0.525 0.605
5 91.34+8.79 91.35+10.25 -0.021 0.983
6 98.45+8.05 99.05+8.63 -0.987 0.334
7 105.19+7.74 105.49+8.30 -0.515 0.612
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Table 2 Comparison of incidence of neonatal complications between larger twins group and smaller twins group

[n(%)]
S larger twins group smaller twins group ¢ .
(n=24) (n=24)

Asphyxia at birth 5(20.83) 8(33.33) 0.949 0.330
RDS 18(75.00) 17(70.83) 0.105 0.745
BPD 6(25.00) 11(45.83) 2.277 0.131
ROP” 0(0) 2(8.33) = 0.489
NEC” 0(0) 1(4.17) = 1.000

RDS: neonatal respiratory distress syndrome ; BPD : bronchopulmonary dysplasia; ROP: Retinopathy of prematurity ; NEC : necrotizing enteroco-

litis. * Fisher's exact test.
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Table 3 Comparison of Z—scores for weight,length and head circumference from birth to 24 months of corrected age

between larger twins group and smaller twins group [(x +5),(n=24)]
Corrected age Z-scores Larger twins group ~ Smaller twins group t P
For weight -0.03+0.60 -1.67+0.68 15.577 0.000
Birth
For length -0.31+0.84 -1.69+0.97 7.977 0.000
For head circumference 0.34+0.82 -1.16x1.09 6.679 0.000
For weight -0.43+0.96 -2.31£1.07 9.320 0.000
Term
For length —-0.54+0.69 -1.78+0.96 9.568 0.000
For head circumference -0.18+0.81 -1.31+0.73 6.958 0.000
For weight 0.00+0.97 0.17«1.11 7.228 0.000
6 months
For length 0.04+0.97 -1.11+1.31 6.326 0.000
For head circumference -0.00+0.93 -0.82+0.97 7.861 0.000
For weight 0.17+1.01 -1.00+1.21 6.470 0.000
12 months
For length 0.31+1.21 -0.68+1.52 5.333 0.000
For head circumference 0.11+0.88 -0.66+0.77 7.448 0.000
For weight 0.24+1.00 -0.76+1.21 5.899 0.000
18 months
For length 0.13+1.11 -0.73+1.11 5.176 0.000
For head circumference —-0.02+0.85 -0.52+0.85 4.751 0.000
For weight 0.12+0.92 -0.66+1.10 4.904 0.000
24 months
For length 0.05+1.03 -0.65+1.20 5.100 0.000
For head circumference -0.01+0.74 -0.41+0.74 4.946 0.000
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Table 4 Differences between the twins in Z—scores for weight,length and head circumference from birth to 24 months
(7 £5),(n=24)]

of corrected age

Difference in Corrected Age p .
Z-scores Birth Term 6 months 12 months 18 months 24 months

For weight 1.64+0.51  1.88+0.99 1.37+0.93  1.17+0.88 1.00+0.83"  0.78+0.92°* 5783  0.000
For length 1.37£0.84  1.24+0.64 1.15+0.89  0.99+0.86 0.86+0.82" 0.70+0.67" 2391 0.041
For head circumference 1.51+1.11 1.13+0.80  0.82+0.51° 0.77+0.50°  0.50+0.52%  0.41+0.40" 8.626 0.000

One—way ANOVA. “compared with birth, P<0.05;"*compared with term, P<0.05; “compared with 6months, P <0.05.

x5 HAEZERE24RRWAREERE.SK IEEREENTL

Table 5 Differences in weight, length and head circumference between the twins from birth to 24 months

of corrected age [(x+5),%]
Difference Corrected Age F P
Birth Term 6 months 12 months 18 months 24 months
In weight 32.36+10.30 23.51+10.90" 14.23+8.83" 12.22+8.50° 10.61+8.13" 8.43+7.70* 24.358 0.000
In length 8.30+4.91 5.67+2.97 3.82+3.09" 3.24+3.05°  2.95+2.84" 2.53+2.51% 10.490 0.000
In head circumference ~ 7.31+5.28 451+3.15° 236+1.42% 2.18+1.37" 1.43+1.48" 1.16+1.14" 17.652 0.000
One—way ANOVA. “compared with birth, P<0.05; *compared with term, P<0.05; compared with 6months, P<0.05.
®6 VREFUEREMUMLS
Table 6 Differentially methylated regions between the twins
Probe ID P Methylation Difference Gene Chromosome Position
¢200989059 0.035 -0.14 ITIHS chr10:7621718-7621950 S_Shore
cg01591526 0.045 0.11 MLLT3
cg02532022 0.024 0.13 VPS33B chr15:91565454-91565920 S_Shore
cg02837600 0.027 0.14 LOC642852 chr21:46714984-46715206 N_Shore
cg03787013 0.003 -0.11 PRMTI chr19:50180010-50180907 Island
cg08437576 0.018 -0.10 PAQRS
cg08549810 0.009 0.11 ODF2L chrl:86861566-86862083 N_Shore
cgl1522044 0.045 0.13 chr12:46776731-46777856 S_Shelf
cgl 1787544 0.023 -0.47
cgl2145624 0.041 0.41 MAST4 chr5:65891877-65893539 N_Shore
cg13438944 0.015 0.54 Cl4orf179 chr14:76452079-76452542 Island
cg18084442 0.017 -0.11 LOC100506688
cg19360943 0.024 -0.18 ING4
¢g20205061 0.032 0.11 MSL3
cg20341535 0.011 -0.13 SCN4B chr11:118016237-118016984 S_Shore
€g23239647 0.000 -0.77 chr2:105275588-105275940 N_Shelf
cg24398381 0.038 0.11 NFATCI chr18:77272584-77273603 S_Shelf
cg27339550 0.014 0.15 ZNF853 chr7:6654745-6655860 Island
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