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GDM) & A I T2 I 4 vP IS 91 0 i D ) e Ui 30 O
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14N 1k, BA ZR07 08 RN R R
5B RRERARSCAI ST o A 2O bR A48 S5
AR AL A 00 2B FCM-FISH, fluorescent in
situ hybridization coupled with flow cytometry)ll &
SCEFE 7 PCR B9 3 (R qPCR, quantitative
real-time polymerase chain reaction)X#8 & Al [E %
WHE 2 A E AT 00, R E 22
B Bacteroides F1 Staphylococcus B\ 15 T 1F
R M2 A0 o 5T e I I s
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TPihse, RN RS, A —Fr4
i 3 DAL AR T TR T RO DA T S B AT BT R
s T JERBE BT ] MAERT T T 6% = B AT K 2R
AL, AP TS 3-16 4~ H ) GDM B
FIEREXS BEE R ZEMEIEAT 16S rRNA MIFF , 455R 5%
i, JCit GDM HE 775 M IR, HJRREE
PR [T A G 2 B2 B D T R IR, AL Z ] o
ZREE T R 22 5 o AT BF5E X GDM A i 22
A R REEAT T R SEE AL e i, &
B GDM HH&H Parabacteroides distasonis .
Klebsiella variicola &%, TIEH Z05E
Methanobrevibacter smithii . Alistipes spp. .
Bifidobacterium spp.Fll Eubacterium spp.& %
FUAT, 5T R SRR 07 IR WA E < hR
e, (ER i TSR R, M LUE G B S
REPRIE 25 B W) LA R A A — U S TR M LA B 57
SEER AT, UL TR AT ST o T T
I BT e IR T ARG SR DT . HHT
FE T v R Py O R a3 M R A T AR PR
P PG, HEVRYE PCR SIRAEA )
Marker £ [H (U1 16S rRNA FEFDHEF TP 10 FF 5 85§
HIRAPATY W BT RN ANy . M T
AR HN T, TP 5k s
U, A BTREIARRT S . 16S rRNA JEANTE 43255
WS A T80, B4 1.5kb, Hif
5 9 ANAIAE XN 10 AMPRSFIX o AN [ BB AT A DX 2
AR, HHAZESMEESHEN RS ETEY
FHIG o I X 16S rRNA J A Y AT A5 [X 4 4 7l
Fe . BIRTXPREAS o A TR REA T W0 b 2 DA S 24
PR o R A e e Y i T A
Sanger M5, Tllumina /¥ LA & PacBio I J¥55
Sanger M3 J7 ik BESRHHHEIE 2K A 16S rDNA
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B, ARJR X R 5 AR AR = O FLE REARAG, X
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J&7 , GDM [IZ W T hR HEAK 1 3 2 AR T ik
B (OGTT), HAMImKERE 1 Fr. Wik
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GDM FlREZE S 97 L4556 2R E 0N
PUZH (R 1), Hib Ay 17 A58 A 27 £ 305
A GDM, 27 25 AN 26 £ D05 M FEAA 1A
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Table 1. Clinical information of the four groups
OGTT test/(mmol/L)
Group name Number? -
Fasting blood sugar 1 h after glucose load 2 hrs after glucose load

GDM+ Meng 17 5.56+1.24 9.95+2.71 8.31+1.39
GDM+ Han 27 5.924+0.95 10.28+1.68 8.52+2.03
GDM-_Meng 27 4.37+0.45 7.30+0.84 6.52+0.93
GDM-_Han 26 4.50+0.30 6.75+1.49 6.86+1.02

GDM+_ Meng, Mongolian pregnant woman with gestational diabetes mellitus; GDM+ Han, Han pregnant woman with gestational
diabetes mellitus; GDM—_Meng, healthy Mongolian pregnant woman; GDM—_Han, healthy Han pregnant woman. “Number represents

the number of samples for a given group. Values are mean+standard deviation.

http://journals.im.ac.cn/actamicrocn
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1.3 FEMEEEACREA DNA {25

B2 IR AL PR B 2 (I PG I e A 2648
DNA F2 5 1 A 4R SR A% EA T2 R4 . ik
S B iy 7 RIVRC I8 21 P 8ol WP RS R i o — = B
WA IR, #1780 °C, Ja T kMG 77 R4
PIERWIFEBE-80 °C AbfRfr, HZ#EAT DNA 2
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kit (MO BIO)il & br i B M ZEfEAE A th 4R B
1.4 2K 16S rDNA FFIY K PacBio SMRT
W rp

42 16S rDNA ¥ 15 i I 1E 0] 27F 51#91(5'-GA
GAGTTTGATCCTGGCTCAG-3")FIL 1] 1541R 5
Y)(5'-AAGGAGGTGATCCAGCCGCA-3"), ¥ y*
VIR AMpure XP ##42k(Beckman coulter Gmbh,
krefeld, Germany) i 17 4fi 1k . fff /1 SMRTbell
barcode Adapter Complete Prep-96 kit (Pacific
Bioscience) il G0 154 1Y 1% 3472 1Y barcode
FeolE SRR G, VI TIRSWHEM Pacific
Biosciences SMRTbell™ Template Prep kit 1.0 {5
S SCREIEAE PacBio RS I B4l .
L5 BRI

T HUE A )56 Kol B Y2k T SMRT Portal
version 2.3.0 H1f) RS ReadsOfinsert.1 protocol i}f
FrHANLE) barcode #77), FHATHBEFEA Y o ot i
Y CCS (circular consensus sequencing)¥41 ., X5
AT IR LU 25T Bcdmad v - (1) R BOK B
Fil: 1400-1600 bp; (2) EBRALH “N B reads;
(3) £BrtL& 1L 6 bp homopolymers [ reads; (4)
LR BT <90 HYFF A

ot U8 5 By = BT & B ] Usearch #11%F
(version=6.1.544)?Jk4 7 OUT (operational taxonomic

units) 3 H K ik A K 2Bk . Usearch i B9 3R 2
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identity S0 K 97%. P U85 A I An Hicds 2
HUBT W E OTU AR P41, T4 OTU FJE
o B OTU AEFHILL XS #] RDP Hd
(Ribosomal Database Project II database)f%'c?l],ﬂ;%
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of Orthologous Groups of proteins )5 H& 4 H AU LA

AT B A8 R Fl GraphPad
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AW Spearman A/ TR R #B4AY corrplot
BAFAL

2 ERFAH

2.1 AHREIERIG B ZF ST

DUZH R4S . MR B, AR IR B T
S, KA 53525 57(P=0.0024<0.01) (£ 2). [AH}
A AT R W OBE R S 4> 41 (GDM+, 4§
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ZE A By A B 35 T (P<0.01), BMI (body mass
index)+5 B MU 2H [ 3 A B @ 22 5%, T7E GDM+
(4% GDM+ Han I GDM+ Meng)#l GDM— ({3
1% GDM- Han il GDM— Meng) M K41 6] P H
A 2257 (P<0.01), bR EE B U B AT YR = 1A
FlEs BMI Y22 00 525 ) FEAT S R BRE PR L Xt
55 22 H A SOk — 30,
22 FIIFEEMSHEES T

ARWFFEFET PacBio SMRT I 54 AN 4 Uk 1
I W R RS AT TR, RSN E B

Wzt 3 Pon. G Bdmid ik, 97 AR
415139 4% reads, reads *FH KR 1519 bp, F1y
BN & A 4280 2% reads, FTAAMEAH reads
B V& 1707 4, mZBEA 13250 45, Fr
HEZE N 1622.403,

o ZFEE OB T REA TP A R R R 1
SIVE R ARG L o A GRS TS 4 A ord
A FEAF) Shannon 5% . Simpson 5%, Chaol 5
HUFI Observed species 65055 o ZREEFEELCE 4),
RIRZHREAR S H B S YR 20

F*2. MAEMRKESESRSHT

Table 2. Differential analysis of clinical characteristics of the four groups
Variable GDM-_ Han GDM-_ Meng GDM+ Han GDM+_ Meng P-value
Agel/years 2743 29+4 2944 29+4 0.1400
Weight/kg 66+15 65£12 73+13 7248 0.0024
BMI*/(kg/m?) 0.0680
Healthy 18 17 10 5
Overweight 6 8 12 7
Obese 2 2 5 5
Pregnancy® 0.1742
N1 20 14 15 6
N2 3 9 9 7
N3 3 2 2 1
N4 0 1 1 2
N5 0 1 0 1
Birth® 0.1696
PO 22 19 20 9
P1 4 8 6 8
P2 0 0 1 0

“BMI (body mass index) includes three levels: Healthy (BMI<25), Overweight (25<BMI<<30), and Obese (BMI>30). "Pregnancy
indicates the number of pregnancies (N1, N2, N3, N4, N5 indicate the first, second, third, fourth and fifth pregnancy, respectively);
and °Birth indicates the number of children (PO, P1, P2 indicate no child, first child and second child, respectively).

*3. FIFHIHER

Table 3.

Statistics of sequences

Samples Number of Raw reads

Number of Clean reads

Bases/bp Average length/bp

97 692792 415139

630514337 1519

http://journals.im.ac.cn/actamicrocn
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ME o ZHEM

Table 4. Bacterial a-diversity

Group names

Number of reads Number of OTUs Shannon index

Simpson index Chaol index  Observed species index

GDM+_Meng 92529.00 508 5.96+0.52
GDM+ Han  93602.00 434 5.294+0.80
GDM-_Meng 106716.00 515 5.73+£0.68
GDM- _Han  122292.00 522 5.78+0.51

0.96+0.02 278.36+£39.35 241.47+40.56
0.93+0.05 197.99+49.39  167.52+44.84
0.95+0.03 228.63+56.01 196.50+49.95
0.96+0.02 243.98+54.15 211.48+47.45

MIE 1 A[HL, ZAFEA Shannon & Observed
species Z2HEMEM BE M 2k B B8 B 091G i 11
o, RUIEFEAR I P AR R R 8. Ty
ik A, AR A B0 DR/ INAN [ 7 3 8 BT ) ) 0 22
AT B A 8 I B A T REH LA P AL 3
TEPE reads HOFECE R 1707, BEHLIHT-LbFE )5 () r
AHAIA 576 /1~ OTUs (operational taxonomic
units), “FIEAFEAA OTU $0H K 162,

AT KA S H B o ZREVEAAAE— &
125 5 (K 2). DUGEA GDM By I A g A 1
Z [A]f#) Observed species ZFEP4:F1 Shannon Z2FEPE
YAy .25 25 5 (P<0.05); Sl AT GDM Ry 421
FMgERE 22 102 0] Observed species ZHEHA 25
(P<0.05). X—Z5 UL GDM A9 22 {0 A g i

300 t

250
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I
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Shannon ZFEHIA B 3 22 55(P<0.01); (HAE{gRR
PR, RRIRGERRA KRB EER . JFH
U ZH [E] Observed species Z#:4:F1 Shannon ZA£1:
WA B 2257 (P<0.05) , LT TUZLAE AN a] 19 i 3 1T
RELS A —E 22 57 o
2.3 JHEBERYFE ST

ARG MM 1T W B, B &R Fh
XU KA X0 TR 2H LA T 58 0 S o, I &
EER| T 9T, 484N 44 Fh. W 3-A
B AENTRKSE b, F G TR 11(52.82%) «
JERETR[1(40.44%)FASTE TR 11(5.39%)iX 3 A1

7 F
6 L
5
27
2
24l
o
B
Sl
g — GDM+_Meng
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Number of sequences
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Figure 1.

actamicro@im.ac.cn

Shannon diversity index curves and observed species index curves for the sequenced sample.
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Figure 4. Analysis of the core microbiota of pregnant women. A: Venn diagram of operational taxonomic units

(OTUs) among the four groups; B: Rank abundance curves of OTUs; C: Spearman correlation analysis between the

core microbiota at the genus and species levels.
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Comparison of bacterial composition among the four groups at the species level.
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PacBio SMRT sequencing of the intestinal flora composition in
patients with gestational diabetes mellitus
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Abstract: [Objective] The intestinal flora represents the microbial flora located in the human intestine, and its
composition has been related to the occurrence of various diseases in humans. For example, the intestinal flora
plays an important role in the pathogenesis of gestational diabetes mellitus (GDM). Therefore, in this study, we
evaluated and compared the intestinal flora in pregnant women according to ethnicity (Mongolian or Han) and
GDM status using PacBio SMRT sequencing. [Methods] Ninety-seven fecal samples from pregnant women with or
without GDM and of Han or Mongolian ethnicity were subjected to full-length 16S rRNA sequencing using the
PacBio SMRT system. [Results] Overall, the microbial flora compositions of the pregnant women were similar
during the same pregnant stage, and various microbes exhibited different degrees of correlation with core flora
levels. We identified 44 species at the species level. The relative abundance of Akkermansia muciniphila was
significantly higher in the non-GDM pregnant women than in pregnant women with GDM in the Han population,
while no differences were found in the Mongolian women with and without GDM. The relative abundance of
Bacteroides uniformis in the intestinal flora of healthy Han pregnant women was significantly higher than that in
healthy Mongolian pregnant women, while no differences were found in the GDM groups between ethnicities.
Moreover, the functional prediction results showed that the functional composition of the four groups of flora was
highly similar, and most of the functional genes were related to energy metabolism. There was no significant
difference between the GDM patients and controls in the Han population, but the relative abundance of flora related
to inorganic ion transport in Mongolian GDM patients was significantly higher than that of healthy Mongolian
pregnant women. [Conclusion] The intestinal flora is generally relatively stable during the same pregnant stage,
and ethnic differences do not have a significant impact on the flora during pregnancy. However, changes in some
low-abundance organisms such as Akkermansia muciniphila may contribute to alterations in some metabolic
activities of the intestinal flora, including those related to intestinal nutrient absorption, which could influence the
development of GDM. The results of this study can help elucidate the role of intestinal flora in GDM pathogenesis.
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