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RE: BN FIBEAHBRAREEGHEAMOSEREL, HiE KEREEFTERAREE 7 61 SRS RA T B
A, 2 BB il B DNA,16S rRNA EH P14, Nlumina F & F, HRFERATYHER SHEMT URHERS
. R FAUBRANBEGHEEHEN.E MR A OLRBERCKTOREBHEES THRA BFAARER,
BB A RBREBRK TG EERAEE — N ESRNE Alphs ZHERFRTHBRERRARERENARESR
EHGHEEL(P<0.05) , FREKRFEFHPERARERTL ¥ EL(P>0.05) ;Beta ZRM KRR RKEBH
WA ERTENR S ERBMA ST BARAE B HIRXKIHRS HEERSBAEZR(P<0.05) FREHE
T EEE RFE FRRES ATARER REAAEN ERR UTESHERNETRARBE TS LAE
A FEEXMBA(P<0.05), & 16SRNARFABFMMNELREBRBMBENHEEHSHEERL IHAHER
B A RS R R UERKE.
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Diversity analysis of intestinal microbial flora in osteoporosis patients
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Abstract: Objective To explore the diversity of intestinal microbial flora in osteoporosis patients. Methods  Fresh fecal
samples from osteoporosis patients (n =7) and normal controls (n=7) were collected for DNA extraction, 16S rRNA amplification
and Illumina sequencing. Species annotation, diversity and species differences were analyzed based on the sequencing data. Results
Compared with normal controls, the intestinal microbial flora species in osteoporosis patients were greater in class, order, family,
genus, species and operational taxonomic units (OTUs) levels, and there was certain overlap between the two groups. Chaol
estimator and ace estimator of alpha diversity were significantly different between the two groups (P <0.05), while shannon index
and simpson index showed no significant differences (P >0.05). Hcluster of beta diversity from the sequencing data could identify
osteoporosis patients from normal controls. The flora species proportion was significant different between osteoporosis patients and
normal controls in phylum, family and species level ( P < 0.05). Proportions of Gemmatimonadetes, Chlorobacteria,
Acidobacteria, Gemmatimonadaceae, Comamonadaceae, Anaerolineaceae, Lachnospira multiparus, Optimal coli, etc. in
osteoporosis patients were larger than those in normal controls ( P <0.05). Conclusion 16S rRNA sequencing is a powerful tool
for intestinal flora diversity analysis, which can provide theoretical foundation for the correlation study of bone metabolism and
intestinal flora.
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Lo BFERBFRLAGHERERRRASERBREA
—EMMXE . R, BRENREHEBRS
HERER AR M R . A RETH—
R FFH AR, X4 16S rRNA 5528 X 4T3 /7, LA
il EYE OP B HE RS WK, it R

At OP pE B i ZREHEME B
1 #RE5FE
L1 fRAX&

RE 2016 45 AZ8 ARKTULER
BB 2B RE & RBRBE T 6 RI2E
MERAT G, REZAEFHEE, RERAKESF
HEE -80 CRF. ZREXLAHEHE. AN
ERRRFLMBRAEHEER. ERZAMSERE
WA —ARRANER KEHLGY, RRAHE
R RRAMESHA MPEREE,

1.2 ZEEHERER DNA 25

R 38 17 38 B B DNA B0 7 & QlAamp
Fast DNA Stool Mini Kit( QTAGEN ) #2 4k 8 BA 5 i# 47
FEA DNA 8, A% 4b 4 5% Y6 B it ( NanoDrop ) %
U DNA & BE B 4 BE | 1% 3t s W8 268 FBC v ok B A AL 22
DNA E# . # B 0D260/0D280 {H7E 1.8 ~2.0
Z 8] SRHTSER ) DNA BEA TS G447,

1.3 16S rRNA PCR ¥ #% & Mlumina ) F

K TransGen AP221-02 ( TransGen ) & 3 Xt 40
B 16S rRNA i) V3 V4 B[ ZE X AT Y 4%, T 3|9
H: 338F, 5’ -ACTCCTACGGGAGGCAGCAG-3 ’;
806R, 5’ -GGACTACHVGGGTWTCTAAT-3’, 3" 1%
1K % 4.5 x FastPfu Buffer 4 nL.2.5 mM dNTPs 2
pL Forward Primer (5 pM) 0.8 L. Reverse Primer
(5 pM) 0.8 pL, FastPfu Polymerase 0.4 pL.BSA
0.2 pL Template DNA 10 ng %M35 ddH,0 & 20 ulL,
Y395 C 3 415095 T 30 .55 T 30 #,
72 C 45 (27 K1E3F);72 C 10 4480, 1/
AxyPrep DNA % i [5] i 57 & ( AXYGEN ) 4] Ji 5 ke
PCR =4, % PCR /%) A QuantiFluor™-ST % & %%
5 & R G (Promega) HTRMIE &, 2 E R BEN
HAKBFRZER, #THNLANES., EH
Nlumina ¢ & ¥4 8 SCFE , Mumina MiSeq ) 7 {3 # 17
)= 2
L4 BHESHT

Z ] I-Sanger AW BIE TV EHITRHBE L
VT, & B ATELER PR R, MR
B51¥4k, Alpha Z# ¥, Beta ZHEH, YR ER

ﬁmo
2 £R

2.1 —m%EH

FHRBROEREERGREE T HLTH
TR 61 ~73 % T F R (68.20 £5.02) % ;
AT e ALH, FH 59 ~71 5, FHER
(66.80£4.60) %, P ABEHES  ER B LS
HEEF(P>0.05),
2.2 HABEAEBAOYHER

& A RDP classifier D1 I 357 8 55 %t 97 % #1407k
() OTUs ( Operational Taxonomic Units, 43 /E
BADNRRFIHTHBEELM TR EEER,
¥ 53 M7 R (kingdom ) ] (phylum) (44 (class) \ H
(order) \#} (family) ,J& ( genus) . ( species) 43 2%
BAE RN (OTUs) 402K ¥ 1 G5 3 B A 49 BE 95 i 3
BB, GROERLVFR, JUEH BEI LR
P BAME, B RHEMAESR . H BB F.0TUs
KFWBHEMEXBEZEZTXRA, B1ERT
PEHBARSFETT B M . OTUs KEWEBHE
(Venn ) IR RHABEAERF R R M A KFE
PHAE-ENERY HEEBNERZI, BR
HMATANSREEBELNEL T HEA,

£1 RRAKEKFETYRHAKGH

Table 1 Bacterial taxonomy at different levels

Y#h A% BHEEE BB A o
£ (Kingdom) 1 1 1
[ 7(Phylum) 24 24 16
4 ( Class) 37 36 29
H (Order) 62 60 44
# (Family) 98 94 72
/& (Genus) 233 222 176
F (Species) 365 340 283
OTUs 507 461 379

2.3 WARAGEEBESHEED T

Alpha ZHEHRE - T HEXHERELESESR
HEZHE, ¥ AN ERIRESR chaol estimator (X
G35 # ) | shannon estimator ( & 4K #5 %0) . ace index
(SCFRAEH) (simpson index (FE L FHFIEH) %, TLUK
BMYRMMEREEEEFER Y. SHEE TRRY
T BHEREREAEREEENARZRES
FKHFEBEX(P<0.05), FEREBREL HFERE
P ER TR ITERZ (P >0.05), LK 2 Bz,
Beta ZHMHBE B I A B ERMNLER, EH
unifrac B B AWM EBBEH#HTERR %
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3 Wit

B R GE I PR b T R B I R
FIT,.R—MUBEREAEALABERRR NS
fE BERREMAE T & S0 — AT
BRC . BERBAARNRETHEREAHES
BRABOEESE T R, E45 HIE%ERE
BRERENESREHEEHOSHEEEE.

BRIAMT FREATMAMEBRARK T #E
ERETHEER EMBERURAESTEDH R
BEMARESETE, R, R BELERESP
EREBNHEEBERELENN S BIEHEE,
SHEHCAEEARREELI# X, 16S rRNA
P R R % I £ 45 (gold standard) , B
HRAMENREI LR T RERMERBH 4
Fam, AR, RATN 4 16S (RNA £ R
R V3. VA TR X AT R E T AF., IR R
7 U TH B B £ RE T S AT RE B RO B R
53 EA#HTENX o, BB RE A B S A
H.H B FOTUs ERNERMEELZ T B
H, RKEBHEBEFHAABRTENEE, DRERH
B EERAR BAMFE, A BARRER
BMXABLTERANASREER, BEABHE
HBYMERSERERRMRE S BALET.
B MESLKTELIWEHAEER ERTEXRT
HERBMATHBSERSEES T EA,

G EBTR R R B R G A BB &,
BB 16S (RNA 33 W F AW 1fs B¥ a2,
B TERRESTHHEEN SHESIE, R,
HABR/NAEPFRE— KRR, B AREAR KR
TRHAMGERHREFE—S TR, ARG E
B SRR REBEEERKE,
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