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[ Abstract] Objective To analyze the diversity differences of gut microbiota between
school-aged obese children and normal-weight children and identify the characteristic flora in obese
children to provide some evidence for the subsequent study of the following study-related
mechanisms and the prevention and treatment of obesity in school-aged children. Methods This
study was based on a cohort established in a primary school in Jiading district, Shanghai, 2016.
Sixty-three children, including 43 boys and 20 girls, who were obese during the three years from
2016 to 2018, were enrolled in the obesity group. Among children who were average weight for
three years, a total of 63 were selected as the control group, with matching with the obese ones in a
1 to 1 way according to age, sex and class. The primary characteristics, diet status, breastfeeding, and
other information of children were collected by questionnaire. Fecal samples of participants in both
groups were collected, and 16S rDNA sequencing was performed. Operable taxon units clustering
according to 97% similarity and species annotation were based on the quality-optimized sequences.
The difference in the diversity and genius of gut microbiota among children in the obesity and
control groups were analyzed. The a diversity indices, including Ace, Chao1, Shannon, and Simpson
index, were calculated. The  diversity was presented based on unweighted Unifrac distance and
weighted Unifrac space by principal coordinate analysis. The differences in (3 diversity between the
two groups were compared by similarity analysis (ANOSIM). The differences in genus distribution
between the two groups were selected by STAMP software. The association of obesity with the «a
diversity and genus with significant differences were analyzed by the generalized linear model
(GLM). Results The Ace and Chao1 index in the obesity group was significantly lower than those in
the control group (The P values were 0.026 and 0.039, respectively). There was no significant
difference in Shannon and Simpson index between the two groups (The P values were 0.879 and
0.922, respectively). The results of ANOSIM showed differences in gut microbiota between the two
groups (R>0), but the group contribution was not significant (unweighted Unifrac distance: R=0.006,
P=0.223; weighted Unifrac distance: R=0.010, P=0.134). Among the obese group, the relative
abundance of Prevotella and Sarcina was highest in the endemic genus. The STAMP results showed
that the relative lots of 15 genera were significantly different between the two groups (P<0.05). The
results of GLM showed that, compared with the control group, the obesity group had a lower level of
the relative abundance in Akkermansia muciniphila, while a higher level in Coprococcus 3,
Ruminococcus, Agathobacter and Collinsella. After stratification by sex, the Chaol index was also
lower in the obese boys than that in the normal-weight boys. However, the obese girls only had a
higher level in Coprococcus_3 than the ordinary weight girls. Conclusions Compared with children
with average weight, obese children had lower a diversity of gut microbiota and lower relative
abundance of dominant probiotics but had a higher relative lot of genus associated with metabolic
disorders, inflammation promotion, and metabolism rate reduction.
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W] 540 & 14 & (A kkermansia muciniphila) P o 0.041
L EEERTER (Peprostreptococcus) | (6) 0.048
EIRERE (Lachnospiraceae) | &} 0.049
R HEIRTE I (Anaerotruncus) | [6) 0.049
1 L ] 1 ]
0.0 24 =20 -1.5 -1.0 -0.5 0.0 0.5
AHXT = (%) i 50 AR B () B8 22 5

3 XFMRZH 5 AEREALL I T E 25 e b

= -G A = P AR A, T IR IELE B 7a- 3240
it 1) 223K KT WO VR JE TR X B2 A4, AT R ARG IEL [
2 ) 0 i 3, I 40 A JE U L3 R 4 45 >, BT
PRE A g A 0 CRFINE L i il 2 1 I e R 26 ) 2
ST EYEAMABERACH], X0 T AR A A %
JEECHE

ASBIFFER T STAMP KA Bk 12 H HE JHE A IE 3 1A
HLE A 8 P A 25 S A0 O i — 28 i Gk
M. AE IS ZESFEIE P A S5 AR BAR X R R
2E5¢>0.1%, 45 R AR 7N HEJHE Al B 2 5 = A Sl AT
J& IR T ER TR | ZEER B A AR B B A
JEE T A AR B e 2 TR i O AR B2 . Mlassier 25
KB, 5 MLRAR L, i W7 423 oA T 22 B AN ST i
J& o Lin 5518 28 i R R 5 3 ME MR 119 K B 2 i
VLSS 2R 18 B R i P2 BK TR A8 AF X Y
T, 3K A TR e 42 e TR BE TR T, ml 9 3 A4 i PR A
B R e HEAR DT 2L ik, S AL
R AE VR A OG> TR 307 B8 B8 7 il b ™ <
B2, GIRBACH S b 2 BRI RO AT C . 5 HA
WFFE A R — 20 AT S K BB e 8 T i 7 1 A

A PR R TAC A . Bl 28 2
B A0 i A T, G Y i T R A i
P, AR il e B D RE L Pk A A AR A Js D IR
AR AR AT, BT B S T i 1 S RN PR e 2R
A M8, 7 A 22 BB A 10 A I 7 ) G e 5 M s
MR FBEARIIR EE th MRER N IRER AT IR ER A
B, FEVR A R AT SR ARG AR TR RN A
A i RRE A5 5 TR RAT SCHEAE ), T B AR AE IR W IR
o 1R UG 2

TEPREAN R R Z )5, GLM 4 i 4 R 52
FAR 2, HAET b B RS 5 5 i 1 SR
PR (HAE L e rp, R I Ok o BRTEMT ST
B, ML P 3 T AR ) R AE 5 PR AN 2k rp 2
AR, 33 ] B8 32 P RIS [T I (9 5 0, {ELAS 4
FEXF R i R L#, R B i R IT iR, I
ABIFFE P T I B P00 25 5 T BE SRR A A O
TE e SERTFE Pl LAY REEAS R AT 4k

A FEATAE R BRAE , BF 58 Xt AR B — /N
7 AR AT A, B A, B v Bl 20 e i
fifp TR JIE SR R J S AR ) 2 AR Z TR PR G 2R
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R3ETT SRR BRI AC RS o AR AR B AT B AR 2 BE A2 )

JE o B AL At (n=126) F 4 (n=86) 4 (n=40)

Ace

R 1 ~244.93(~463.76~-26.10)" ~446.02(~703.94~-188.10)" 175.00(=221.19~571.25)

i 2 -303.08(-596.31~-9.85)" -532.25(-888.38~-176.11)" 69.00(-488.00~625.99)

i3 -308.46(-606.87~-10.04)° -535.78(-897.57~-174.00)" 111.29(-442.17~664.75)
Chaol

R | ~188.68(~388.01~10.65) -358.89(~594.10~-123.68)" 166.90(~197.44~531.33)

R 2 ~231.11(~498.76~36.54) ~427.58(~751.03~-104.12)° 56.28(~464.50~577.07)

R 3 -235.78(-507.69~36.15) ~431.36(~762.81~-99.92) 96.08(~425.68~617.84)
Shannon

R -0.02(-0.25~0.21) -0.01(-0.26~0.25) -0.04(-0.53~0.45)

i 2 0.07(-0.24~0.38) 0.05(-0.35~0.37) -0.03(-0.73~0.79)

T 3 0.05(-0.26~0.37) 0.01(-0.36~0.37) -0.04(-0.84~0.76)
Simpson

i 1 0.00(-0.02~0.02) 0.01(-0.01~0.02) -0.01(-0.06~0.03)

L E) 0.01(-0.24~0.38) 0.01(-0.35~0.37) 0.00(-0.73~0.79)

FAY 3 0.01(-0.02~0.03) 0.01(-0.01~0.04) -0.01(-0.08~0.07)
ANEHTHEE (Agathobacter)

L 55.66(29.44~82.52)" 58.23(27.40~89.96 )" 50.22(0.94~101.78)

R 2 50.44(16.42~84.84)" 53.32(13.17~94.09)" 69.61(-9.67~152.19)

R 3 51.66(17.43~86.28)" 61.19(20.41~102.77)" 58.19(-20.64~140.49)
8 H BR A8 (Ruminococcus)

A 1 43.21(9.15~78.11)° 58.66(13.50~105.77)° 20.86(-31.08~73.97)

R 2 49.23(5.88~93.04)° 83.21(23.79~144.83)" -22.95(-99.30~51.35)

[ EiK] 52.67(9.14~96.69)° 79.97(19.51~142.98)° -28.08(-105.77~47.78)
FEBRTA JE (Coprococeus_3)

R 1 100.61(43.71~162.99)° 93.71(28.34~165.74)" 122.60(11.44~262.36)°

L 2 111.49(41.34~186.10)" 79.64(-5.32~169.38)" 203.60(46.16~392.29)°

A3 115.71(44.04~191.74)" 81.77(~4.40~172.79) 199.52(32.67~411.90)"
TR (Collinsella)

H5H 1 84.10(25.34~147.78)" 111.96(44.97~187.29)" -28.52(~176.22~111.35)

A2 157.04(78.15~242.00)° 163.42(74.76~169.62)° 59.60(~157.61~284.96)

R 3 154.08(74.32~239.96)° 161.02(70.84~261.27)° 30.89(~197.25~263.02)
B 52 = B J& (Akkermansia muciniphila)

H5iH 1 -140.48(-308.99~-13.95)° -133.74(-383.10~36.20) ~150.26(~426.48~29.13)

R 2 ~184.80(-385.15~-21.86)° ~369.24(~793.54~-74.70)° ~130.67(~443.70~94.66)

A3 -192.89(-387.23~-24.04)" -368.79(~777.45~-83.04)" -132.06(-436.57~74.21)

1 : Ace . Chaol , Shannon , Simpson A o 22 FE 4 45 54 5 2 A X FR AL 4 (0.00) , HE B 2 o 22 B PE 8 B0 (95%CT) T M 6 Ja A X =
(95%CI) ;* o ZHEVEFRBUIR M AE AR 345 , 1% 45 PR RE “identity” 5 TR & AR KT H 15 (9% ) IR M\ Poisson 43 A , % 33 PRAEE B “log” s "B 1 AHLASEIY R
PR REATA] 7R ik s BT 2. B T AL IR R AT S PRSI LSBP VB HAKCR B OB (RS B AR ORI B3 AR A A LR AR S (SBPVEHKCR B LVIK
TR B AR s AR 3 FEASRN 2 (Y Bl b PR S 0y 3 A LM I I S — A Pl A BRI P<0.05 51 P<0.01;° P<0.001

TE RN i R, T 2 R R G R SE L
P AE A i A Fp e 2R 90

L5 LRTIR AR SEHRR T A L L B AR
TR L i T8 BRI AR TR 22 5 IR I L
B RYRIE R, PO S 2R TRl LB
Yy Z2 S VERIRABT AR BRI LR o il A

REZ 2518 Ja X 1 EALARBFERIBILH 5 57, Rk
AR A SC DI REAN TR bR S ) , TR S LR R HE 2 1
GIREPIQE &

FIBERSE B {7 R 2 g
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