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Bacterial diversity in human colostrum samples from
different regions

ZHANG Lei, ZHAO Zhixin, ZHAO Feiyan, SUN Zhihong*

Key Laboratory of Dairy Biotechnology and Engineering, Ministry of Education, Key Laboratory of Dairy Products
Processing, Ministry of Agriculture and Rural Affairs, Inner Mongolia Key Laboratory of Dairy Biotechnology and
Engineering, Inner Mongolia Agricultural University, Hohhot 010018, Inner Mongolia, China

Abstract: The microorganisms in colostrum have a variety of beneficial effects on the growth
and development of infants. [Objective] We analyzed several factors affecting the flora
composition of colostrum, aiming to provide a new idea for the follow-up study of human
colostrum flora. [Methods] We used PacBio SMRT sequencing platform to complete the
bacterial 16S rRNA gene sequencing of 37 colostrum samples collected from Enshi, Hubei
Province. We then used the sequence data and the published data of 62 human colostrum
samples from other regions in the public database to explore the composition and structure of
bacterial flora in the human colostrum samples from different regions. [Results] There were
345 genera and 937 species in 99 colostrum samples. Lactococcus lactis, Ralstonia insidiosa,
and Gemella haemolysans were the dominant species in human colostrum. The principal
coordinate analysis (PCoA) based on jaccard distance showed a significant separation trend of
flora in human colostrum samples between different regions. The R? of the factors affecting the
composition of colostrum flora followed the trend of region>infant feeding modes>maternal
health during pregnancy>mode of delivery>parity. [Conclusion] Region was the main factor
affecting the flora composition of human colostrum.

Keywords: colostrums; regions; 16S rRNA gene; PacBio SMRT sequencing; bacterial diversity
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FORIENT T 37 3k B Ui i IX ¥ AN FLAE A
Bl , A BERIE R E AT 62 4y HAth i X
AWIFEL 16S RNA s, HEA R X AW
A, [FIRHE 2L MR 3R X
BER A o 06 7 20 BT 4 06w £ BREAR AS A IR Tk
VOWNESI B N AL TR S A 8- I NE~E 3
HRE RZ R K, R HIE X APIZL A 5T $4E
LR

AR

1.1 ##RFKF
1.1.1 R &

AR 37 BPIFLEA R B H E B
e Rty , HAGREFFEE LR 1. H,
B 0 O U 30 A e BRECIR 25 0 S it 5 2 R 9 i 44
(fit B 2H BE S A ORI S8 A AT AT, 9 40 B
AT YR I B A I R BB LR ) 5 % LA
I o R el 2L R (R R O R FRLIRSR) |
Al Y IR IR GRS Wk R %) L BEFL YR 28
BT R HIR B IRIR) o AW TEARFEA B 1
FAAR B T NS ARl K 2= B2 Bt 25 b
WHLHH S . NO.KY (2020011), i EEE
HlREzs S54AREE, BIREFERILE 1.
1.1.2 iRF

OMEGA EZNA"Soil {4 ¥ % 3 K 41 DNA
FEHGR ) £, OMEGA /A ] ; KAPA HiFi HotStart
ReadyMIX PCR (KR H|, KAPA AW RG A
A 3 SxTris-#iF2 LUK 2% i (TBE, Tris Bl 54 g
Na,EDTA-2H,03.72 ¢ Ml 27.5 ¢, EXE 1L,
pH 8.0), RHIEMEMFIAFAF; 0.8%M B
BEE(0.56 g BEAEMEVS T 70 mL 0.5xTBE ZZ ok
W), REHME 70 A \] s SMRT &G0 &
(DNA Template Prep Kit 1.0), KFHEADIRMEA
F; PacBio SMRT | 7157 & (DNA/Polymerase
Bingding Kit P6 v2 #1 DNA Sequencing Bundle

4.0), KFEHELEPREA
1.2 UEME&

PacBio RS II =Ll 74¢ , Pacific Bio-sciences
/3] s HA-300MII = HZ8 ¥ K I #5 , HIRAYAMA
Z3¥l; PCR Y, Bio-Rad 24 7]; ND-1 000 484k
66T, NanoDrop 22 H] 5 GDS-8 000 %Ik
BRI, uvp 2473 DYY-6D HLUKAY, dbEix—
YR R
1.3 #@EFEEREE

BEE A OE &, IR o A
ERIK IR B LA X 1A 3Lk L= T
W, FREWIL, AHEBR AFLIRE hairE
BT, A IR AT 500 uL #)FL, B 10-15 mL
EIB IR RFEE T, BIZIA Tokéh, &
A-80 °CUKFHZ VRIRAT, FE&LE T T kG iz
farhizk B2 NG R RN AEH AR S T
FRAE A T S = 1T DNA BT .
1.3.1 BIAHRZPHAE DNA 2B

ASLEH 600 uL WIFLAE AL, SR OMEGA
EZNA"Soil 7 £, K BEULHT 45 10 3R BGE BR4E
HURE ST 4R TR DNA Z )5, 42 EUTY DNA BEH
0.8%Zht i W Bk Ji L P RN Bt 2R A0 o e G BT T
5 DNA W88 i | 4l DRk B, A5 A e &8
I ER ) DNA B F-20 °CUKFH 4 .

1.3.2 BIAHRZPHAE 16S rRNA EEFIIE
K, BERNF

ASLEHE 16S IRNA JER 82 KA H i1
FrB, AP ZE (barcode) B 5 | WX B
APELT PCR Y3, 34590 : 27F (5-AGAGT
TTGATCMTGGCTCAG-3")Fl1 1492R (5'-ACCT
TGTTACGACTT-3"). #1535/ PCR = ¥4kL:
F AMPure Beads 4lifk 515 2 8 & i i /) DNA
B, B 41 DNA #1578 % , i PacBio
RS I {SOFF 47 19 S P gk A7 0 )7 o fif A
RS_ReadsOfinsert.1 X i 4 /5 41 47 B s 42 1,
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Table 1

The information of 37 subjects

Sample No.

Mode of delivery

Infant feeding
modes

Parity

Maternal health during
pregnancy

Nation

EF1
EF2
EF6
EF9
EF10
EF11
EF15
EF17
EF19
REF4
REF5
REF13
REF14
EY1
EY2
EY3
EY4
EY5
EY7
EY10
EY11
EY15
EY16
EY17
EY18
EY19
EY20
EY22
EY23
EY24
EY25
EY27
EY28
EY29
EY30
EY31
EY40

Cesarean section
Cesarean section
Cesarean section
Natural childbirth
Natural childbirth
Natural childbirth
Natural childbirth
Natural childbirth
Natural childbirth
Cesarean section
Natural childbirth
Cesarean section
Natural childbirth
Natural childbirth
Cesarean section
Cesarean section
Natural childbirth
Natural childbirth
Natural childbirth
Cesarean section
Natural childbirth
Cesarean section
Natural childbirth
Cesarean section
Natural childbirth
Natural childbirth
Cesarean section
Natural childbirth
Natural childbirth
Cesarean section
Natural childbirth
Natural childbirth
Cesarean section
Cesarean section
Cesarean section
Cesarean section

Cesarean section

Mixed feeding
Mixed feeding
Mixed feeding
Bottle feeding
Bottle feeding
Bottle feeding
Bottle feeding
Mixed feeding
Bottle feeding
Mixed feeding
Mixed feeding
Mixed feeding
Mixed feeding
Mixed feeding
Breast feeding
Breast feeding
Breast feeding
Breast feeding
Breast feeding
Breast feeding
Breast feeding
Breast feeding
Breast feeding
Mixed feeding
Breast feeding
Breast feeding
Breast feeding
Mixed feeding
Breast feeding
Mixed feeding
Breast feeding
Mixed feeding
Mixed feeding
Mixed feeding
Breast feeding
Mixed feeding
Breast feeding

First child
Second child
First child
Second child
First child
Second child
First child
Second child
First child
First child
Second child
First child
Second child
First child
Second child
First child
Second child
Second child
First child
First child
First child
Second child
First child
First child
First child
Second child
First child
First child
Second child
Second child
First child
First child
First child
Second child
Second child
Second child
Second child

Healthy
Healthy
Healthy
Healthy
Diseased
Diseased
Diseased
Healthy
Diseased
Diseased
Healthy
Healthy
Healthy
Healthy
Healthy
Diseased
Healthy
Healthy
Healthy
Healthy
Healthy
Healthy
Healthy
Diseased
Healthy
Healthy
Healthy
Healthy
Healthy
Healthy
Healthy
Healthy
Healthy
Diseased
Diseased
Healthy
Healthy

Tujia nationality
Tujia nationality
Tujia nationality
Han nationality
Tujia nationality
Han nationality
Han nationality
Tujia nationality
Tujia nationality
Han nationality
Han nationality
Tujia nationality
Tujia nationality
Tujia nationality
Han nationality
Tujia nationality
Han nationality
Han nationality
Han nationality
Han nationality
Han nationality
Han nationality
Han nationality
Han nationality
Han nationality
Han nationality
Han nationality
Han nationality
Han nationality
Han nationality
Han nationality
Tujia nationality
Han nationality
Tujia nationality
Han nationality
Han nationality

Tujia nationality
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AR S S AR R i (1) [l— B
PEERDFP RS (2) PIKSH)E>90%; (3) it
JE/NF 1400 bp, KT 1800 bp 741
133 XYEEFESH

v Fl QIIME 2 - 5 ¥ FASTQ #% =X 1) £ 4k 1k
iy, &k DADA2 JGifs i ifs 51K
P17 ¥ %)) (amplic sequences variant, ASV)#
Pkt ith ASV PS5 Sliva 25 5
(Sliva 132)FE47 [FIUEE HEXS , i 1 40 1 1 73 2K
oA BRI ACE Y T o ZREE, 1S
##H 1 F8%((Chaol index). K IY)Fh%L(observed
species index), Shannon $§#{(Shannon index)#/l
AR5 H(Simpson index). FETILHEGEE . =
S JE U4 (redundancy analysis, RDA)ZAH
RNESTHT, AN ] i XA WL H 8 TR R 2L A
FIFH B #2507 22531 (permutational multivariate
analysis of variance, PERMANOVA) FL AN ]
FF AW FLAN G 2 R R S AR

H T A X AR LR 22 5, M
MG-RAST #4131 BA K Hopr s A1 ] K22
Hi A A Illumina miseq 1 PacBio SMRT Il 34 K
XS R )P TG BRJE VLRI IR
X ARIFLI PSSR, FEPHI00: 14 4y
P ARIFLREAR? 19 31 AR FLEEART
7 T W ARIFAEA . 7 A AR FLREAS |
7 3 BT ANWIFLREA | 7 37T 55 AW FLRE AR
(MG-RAST: mgp79730; NCBI-PRINA845888,
SRR19548162-SRR19548258; MG-RAST: No.
4703559.3, 4703561.3, 4703619.3),

1.3.4 HiE4E
K R AF(V3.3.2) .STAMP (2.1.3) . Adobe

Ilustrator X} QIIME 2 = A= 1y 25 S it 4 122 il Jo H:
%}%IEO
14 HEFIIERS

B A e 515 2 3258 NCBL 8 12

¥ 415> NCBI-PRINA906706.

2 BZRE5OM

2.1 FIEAPREDBR S

BT Sliva 2R, K 37 4y Bt X
NOVFUREA B AS S8 R 3y 62 13 HoAth
Hu X ARIFLF S A TR IR SE R 357 MR o
WIFLHARXT B R T 1% 1R & 43 1) 2 i 4 2R
HR(21.53%) . #EERI)E (19.96%) . NET R
(10.87%) . 1B 50 1 J& (Pseudomonas, 3.83%) .
Wkt )& (Enterobacter, 2.91%) . 537 i # )&
(Stenotrophomonas, 2.48%) . ZF-HF i & (Bacillus,
2.10%) . FUFF & (1.62%) MK R & (Enterococcus,
1.38%) . f I & (Cutibacterium, 1.25%) . 18R
REFEH JE (Delfiia, 1.25%) . T A )& (Ralstonia,
1.19%) . wH A KEJE (Klebsiella, 1.10%).

MK b, Bt N5 TR 3 D HIX A
70 3 NRFLFEAS L TRE S 916 AFl, AHXS 3218
KT 1%0) & F0 43 )& LR FLIK 6 (Lactococcus
lactis, 6.13%) . Ralstonia insidiosa (5.78%). VIl
A5 BR1E (Gemella haemolysans, 5.31%)  fECEL
¥ (Lactobacillus delbrueckii, 4.98%). N %j
BT (Staphylococcus hominis, 4.22%) . MR BEER
I (Streptococcus salivarius, 3.53%) . % JZ ] % BR
W (Staphylococcus epidermidis, 3.10%) ., #f]= A~
BT (Acinetobacter baumannii, 2.38%). EiI%
ANENFFH (Acinetobacter junii, 2.22%) . Thermus
scotoductus (1.52%) s ML AT ZTER TR (Staphylococcus
haemolyticus, 1.36%) . Cupriavidus gilardii (1.03%)-
250 A [l X AR FLREA JS R B, 7
WS HLX 14 7y ARIFLREA Y, AR R R T
1% RAIEAT 12 A, AR SR 2441
Xtk 9.10% , HK MR EERK T (8.92%) |
I AP A BRI (6.21%) 5% s 7ERUEHLIX 37 3 A
BIFUREA TR AR FRE R T 1% R AEAT 16 4>,
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o LR FLBR AR S R 11.11%, H
YR FCFLAF 14 (8.78%) . ¥4 I 25 A BR 141 (4.81%)
55 TERIHLIX 19 AWIFLEEA R, MR
F 1% ERIEA 15 4>, HA Ralstonia insidiosa
SEHIARXS O fE Ik 21.61%, FLUCH A AT ER
(9.00%) . & F A BRI (8.42%) %5 (K 1)
22 ARMXAMEAPMESHEEDSH
o ZFEHER PPN REA TR R A
PR EZAR AR . R T A A T X FLRE A
R ZREE , AT 99 1 AR FLAEAS
(R 13550, RIIRNEL . B AR B 53 2R 4G
BOIAT RS, A5 ANFE 2 PR, SR HLX A8
FUFEAR) o ZFEMESIFAAE 2 25 5(P<0.05),

A 100
75+

50

Relative abundance (%)

25 ¢

ES GX HN

HB  HLJ

23 AEMXAMEAPEEFELEMRE
=SS

K £ 077 2240 T (permutational multivariate
analysis of variance, PERMANOVA)fY /5 2 3EA
IR AW LSS B2, 25T jaccard BHES
Y 3= A8 %R HT (principal coordinate analysis, PCoA)
o, B, WEEE S5l . LI T i
A6« R e VM XA A0 L R B
o At A A X FLR R Z B 25 5, AR
5 PEHKR/NEHIFERIE, LEA AR LBk
R 22 5 W 2 (P<0.05), RZNhEFARE.
A5 PC1 4E BN NS . Rt . W Bk o3 1
34, BV, Wb, VLIRsrh 1 Ho FIER

~ Genus
Klebsiella
B Ralstonia
Delftia
Cutibacterium
W Enterococcus
Lactobacillus
Bacillus
Stenotrophomonas
I Enterobacter
Pseudomonas
B Woesearchaeales
Acinetobacter
Streptococcus
Staphylococcus
I Others
JS  NMG

Relative abundance (%)

Species
Cupriavidus gilardii
Staphylococcus haemolyticus

W Thermus scotoductus
Acinetobacter junii

[l Acinetobacter baumannii
Staphylococcus epidermidis

W Strepiococcus salivarius

U Staphylococcus hominis

I Lactobacillus delbrueckii
Gemella haemolysans
Ralstonia insidiosa
Lactococcus lactis

¥ Unclassified

I Others

ES HN NMG

E1 FRMXAMETE. HAkTEEFEE
Figure 1

Abundance map of human colostrum genus and species in different regions. ES: Enshi; GX:

Guangxi; HN: Hainan; HB: Hebei; HLJ: Heilongjiang; JS: Jiangsu; NMG: Inner Mongolia. The following

abbreviations have the same meaning as this note.
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HWHALE  REIMERER, K 5iEREIT
F—(HE 2)o FEF LI, ¥ 7 AN HLIX il 4 4,
SR A B, B NS, C HiFEM .
P, D BRI, VLYn . WA, EETARRS

%2

AR B AR o ZH1EEE

Table 2 Human colostrum samples from different regions alpha diversity index

XS AR FLh 22 5 W m ST A, SRR,

R ARE T HoA 6 A1 XA 2L H AT 1
(Methylobacterium-Methylorubrum) . Fu=E [# )&
(Afipia). FUTHIE . &EMRIE(Chryseomicrobium).

Region Chaol index Observed species index Shannon index Simpson index
ES 27 807.79+43 400.52a 3 066.78+1 888.21a 11.10+£0.77a 1.00+0.002a
NMG 808 234.35+629 787.74b 5 025.64+1 744.40b 12.04+0.53b 1.00+0.001b
HN 60 700.19+31 174.95d 4926.37+1 802.46b 10.39+1.05d 0.989+0.02d
GX 178 015.90+76 306.44c¢ 13 648.57+4 007.55¢ 12.56+0.46¢ 1.00+0.002cd
HB 175 041.63+54 870.67¢ 14 295.57+2 722.49¢ 12.09+0.89¢ 0.994+0.01cd
IS 203 552.524+56 133.78¢ 14 791.86+3 362.79¢ 12.62+0.46¢ 1.00+0.001¢
HLJ 170 784.33+21 490.49c¢ 13 828.14+2 408.93¢ 12.28+0.24c¢ 0.99+0.002cd

The difference is not significant if there are the same mark letters, and the difference is significant if there are different mark letters.

A

PC2 (7.697%)

0.25

0.00

-025F+

Group

[m]ES
(@] GX

- [e]HN

AlHB
¢ | HLJ
IS
NMG

1 1

| 1
-0.2 =0.1

0.1 0.2

PC1 (10.187%)

B2 HETIEHEY jaccard IERBIME £ LIRS TE
Figure 2 Bacterial principal coordinates analysis based on unweighted jaccard distance. A: Principal
coordinate analysis of bacteria in different regions based on unweighted jaccard distance. B: Analysis chart of
bacteria principal coordinates in PC1 dimension in different regions. C: Analysis chart of bacteria principal
coordinates in PC2 dimension in different regions. The difference is not significant if there are the same mark
letters, and the difference is significant if there are different mark letters.

B
b
; d
o :
= ﬁl_t?,‘f d d
L E:ﬂ i
0.1}
5;35?
C
a
| ok
(a]
()
(=
% s ~ &
ZEFESS
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L 320 J& (Massilia) . FLERTE & (Lactococcus) .
M ERTE & . N & (Exiguobacterium) . 213K
I J& (Rhodococcus) B 58 % s M E . 23
HTE JE . AT EE . B W IR R (Rothia) T
FHIA(P<0.001), NS5 HAb X AR HEAH)
FPPIER R . aaEE . BAEREREE
(Bradyrhizobium) . ¥4 8 J& (Sphingobium) . Tl
& J& (Microbacterium) . 5 2 5% 5. 06 )&
(Sphingomonas) JERE N TR TR )& . EAT TR &
FLEREE . R E 8 (Pseudomonas) . FLFFTE
J& . ERPMEEE . PEHREE . FHRATEE .
[ R TR & Y 2 08/ (P<0.001) iFRE . T PY 5
it X AH L AR ZL BT SER W R . AT R
FWZ, IMEE. SOMEE. MUMPEE .
LW . 3kE)E . WA EE . ILEREE .
PRl R . BEER AR . B AR .
PR #0800 (P<0.001), FAJEVL. YLIR,
At 5 HAb A X AR LG, AL Z 0 R &
Z; WUMTRIE . SIEEIE . PR IRFTHEE |
SR . FUTHEE . BEKEE (Micrococcus)
FLEKAEJR LKA BRI R 2359800 (P<0.001)
(&l 3),
24 AEMXEAVZEEFOTRSH

K FHIU AT/ FT (redundancy  analysis, RDA)
N0 b A TR C 34T iR FAS [] 43 2 1 X 22 (] 1)
FHOCHE, 2 ANHEP LR T 99 S AR FLAEA
H 2 TR RV 2 BT 68.82%, HiHR B —HE 7 dili i
BT 42.72%, 9 “HEF AR T 26.10%. RDA
B4R e RS A dRE . DARIL. LIk,
Je VT 5 TE ARG R 8 AT R« A ST
BRMEESS BHANS Y. C HlEmR . |74
RGN 5 AHRM. DAL, VL5,
SRR VLA AR OC Y TR J AN BE K TR J . ) 4 BK
WE . HERRREESS B AN, C 411k
B )T PR BLEARSC (A 4).
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25 HMEZEMAVMAEEZHERI RN

BT BIREEIR, ARSmmift— P TR IL
PN BRI T 5 Bl SR AT IR M e
R IR AW ZL A Y Z PR R
ARWFFEXT 37 Oy Bt X AR FLREAS (R 1 45
B RBWFE . FARAGECR 8 AR BT
P, gk 3 o, HAHTR R LK)
M1 R BT R LR SR AR A R SR L
PR 1 FRECE E MR, IRAMIREL AR
T8 BRI T B i P L MR 5 R B i P 0% o M
BEILI A AR B N . BRIGZ AL, AN [F Y
i NGER 4). BERSMIGRETREBRRESGR 5)
MAR IR 60)¥I Rt AW FL kY
ZFE R R R

E— 25 2R F 8 4 22 50 7 22 43 i H At IR 25 0
ANWIFL YR . R® Fon AR 4
XHREAR 22 SR AE R B, o H R R R/ R
[ R X AR L E W R e AR, 45
RERDSWEE AR X R ER R ek, N
0.17, XFEEJLAIMESE =X B0 O OR W g AR
AL BEEMSET . BRREER RPARK N
0.11, 0.03, 0.02, 0.01, M R* "] HIAI[A K& xt
N FL A 1 22 R A B S5 T R A < it X > 28
JUMR SRy > A g S (e B AR 25 >0 06 T >R e
KA BT AS R 2518, 43 W Bk 27 A T 9 1l X A ]
JEtE AV FLMAE Y 2R EEH R (A 5).
3 it

WIFLVE B AR LS SR A R B SOk R, Bt
WAL A TR AS B4, XL i BRE % S 22 A R
Z XH\EP i T Mlumina MiSeq M54 A i35
KR, fE—a R BT I e IRR,
#HJZ PacBio SMRT il J¥ 45 AR AT LSR#h X 5 THI 1)

BBE, B U AAE R KOE B8 s A0 3L A R
ZH RS, A WESE BT PacBio SMRT il 4%
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A CONMG B Other regions 95% confidence intervals B CHN GX mmm Other regions 95% confidence intervals
Afipia o 7.02e-5 Lactobacillus jm ™ 4.58e-5
Chryseomicrobium e 1.0de-4 Chryseomicrobium L] 933e-5
Bradyrhizobium a 1.60e-4 Massilia [ ] 1.80e-4
Sphingoblum @ 1.97e-4 Caulobacter . 71}60—4
Microbacterium & 2.04e-4 Afipia o 9'24"‘4
Sphingomonnas i 4.58¢-4 Exiguobacterium L] | "Ze‘3
Cutibacterium —e—  1.69e-3 . Rhodococeus ® 1.62¢-3
Methylobacterium-Methylorubrum |m o 1.983-3 Methylobacterium-Methyloribrum [ 3.76e-3
wncultured fumm —e— | 2.85e-3 Alloprevotella L] 3.79e-3
Luteimonas e 3,28e-3 Lactococcus . 5.23e-3
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Figure 3 The different genus of human colostrum from different groups. A: Differential bacteria in human
colostrum from Inner Mongolia and other regions. B: Differential bacteria in human colostrum from Hainan,
Guangxi and other regions. C: Differential bacteria in human colostrum from Hebei, Jiangsu, Heilongjiang
and other regions. D: Differential bacteria in human colostrum from Enshi and other regions.
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x3 WREARB o ZHMEEH
Table 3 Feeding mode alpha diversity index

Infant feeding modes Chaol index Observed species index Shannon index Simpson index
Breast feeding 3 555.88+2 487.89a 3 555.88+2 487.89a 11.27+£0.96a 1.00£0.000 8a
Bottle feeding 70 605.14+65 309.46b 3 060.60+1 084.34a 11.33+£0.50a 1.00£0.000 4a
Mixed feeding 41 149.64+45 305.83a 2 636.67+1 264.88a 10.86+0.60b 1.00+0.003a

The difference is not significant if there are the same mark letters, and the difference is significant if there are different mark
letters.

x4 DB o ZHMER
Table 4 Mode of delivery alpha diversity index

Mode of delivery Chaol index Observed species index Shannon index Simpson index
Cesarean section 18 364.63+£36 535.54a 2 658.00+1 720.79a 10.92+0.85a 1.00+£0.003a
Natural childbirth 36 666.51+48 182.99a 3 460.95+2 004.61a 11.26+0.71a 1.00£0.002a

The difference is not significant if there are the same mark letters, and the difference is significant if there are different mark
letters.

x5 HRPASFERERTSH o ZHMEEY
Table 5 Maternal health during pregnancy alpha diversity index

Maternal health during pregnancy  Chaol index Observed species index Shannon index  Simpson index
Diseased 23 652.65+35233.56a 1 884.78+1 090.13a 10.49+0.52a 1.00+0.000 8a
Healthy 30 158.91+46 778.34a 3 510.52+1 952.82a 11.31+0.75a 1.00£0.002a

The difference is not significant if there are the same mark letters, and the difference is significant if there are different mark
letters.
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F6 BRXRE o ZHIEIEE
Table 6 Parity alpha diversity index

Parity Chaol index Observed species index Shannon index Simpson index
First child 29 665.95+48 451.88a 3 175.00+2 141.24a 11.12+0.84a 1.00+£0.000 9a
Second child 27 265.37+£39 371.90a 3024.82+1 653.93a 11.09+0.73a 1.00+£0.003a

The difference is not significant if there are the same mark letters, and the difference is significant if there are different mark

letters.
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Mode of delivery - —®

Infant feeding modes
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Figure 5 The permutational multivariate analysis of variance of influence factor.
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