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FEIRA (Diabetes mellitus, DM) & —H UK ] MFEEEE A& SBEHAE
FhEREFERIERS SR, FERERATREERZM (H) BEREMIE
ARG SEULEE S AR NI EE, THEEEN. B8k, K. BERES
YRR GRS, BRBEATENFRRE. T #LRERCNERGES
JERRE RGHIGHERE. REAODEHEXEERRBKE, REBESEXRERF
FERERS (IDF) RKAKIRFFERBEED R, TEBERAEECIE 1L.1412A
KR, BHFEL. 2 BIFERAE (Type 2 diabetes mellitus, T,DM) tHIYFR AKX
RARERR, R—FZEFBEERR FRIEYRESMER, GF8E. 3
BERRERNEENRESZRARMPWAR, KRFREZIEIS~40FZZER
i, SHERIEBER 90%-95%. FEREE A (Diabetic nephropathy, DN) 24
R R S RE =K REZ —, ERENAREBITEIAHRERRES,
EEEALRKBEREFEFEZENHRE, URTIRKREHRESFERE /DR
BR. 1 ZURERRBR A HIURE FR % B R RE R B AEEM 10~15 FAEA, T 2
RIFERR R A RERRF BRI RNERE, FTRSFER KRN & HFRD H i
BEARRA K. LERGERBNAAMBEZZIANNRE, EZIEHERY,
BEEHEARZHERKRORE, KRTRESEEER, KENEWMAR
®Y, BREMHSEERSHEEBENMRRIIGRRLMAER, BERHEFR A2

BB BN THMM TR AT . MERBESHERBRXRREY], BIEREFFATLL

I



#H &

e LA X 2 R R B BT, (R AR T OB R R AT, Pl R Th BE R AR N
M AN FRANRYE AR 7 AT SR, WA RERIEERERRS R
Hol, PEABHAESRRAREHERFRERENBEARENE, Sl
RHBARAR, RIAEREH U FREEEM LT TEERREEE .
KATRS (R R — AR AT TS . FRVK. . ALASLHELERPER,
BEEHE AR RA KT RA IR, TR RRIEEER GBS, EPinE
MERE. mERAEE. RIEREETEERTZHONAE, RIEERPNKBAR
I — SR ARRFRAGERA TR EEANEQAXESRAEN B IRET —
A BHIEE.
W 5C B AR X

MEZ 2 RUFELRIA (Type 2 diabetes mellitus, ToDM) F1HEFR7%E B 5% (Diabetic

nephropathy, DN) BREAX FRENBAHBGERBEREREALIESNL, F
RAMRRBERERE —BARERMENENE ST RIEE S s R E
BIREBIR R, AR ToDM M DN BE MEE A R RASISIE. HE
METFHFPMERRE TRHEER R EER LT, 23R R fE
T,DM Ji B & 3 /& A ToDM RIS ER AR, R 831810 il H# X 4 T,.DM
1 DN BE R REERE, HEEMEIHTRFAXT T,DM F DN EE&7EE
SRS BREY /IR, B B REE ¥, B T,DM 1 DN B&F 1
W RS RIS HTRRERY, SR ) — Fh BT R 2 i A v
iAW RS
1. AT ERRZHRILERERTEE AT AR, R 2 B REEE 304,
FERRT B8 25 B, SHMEBUER AR 30 BIfEAXTE, REAE#RAK L AR
W BENBLE 48 /TN SEEF A .
2. KA Nlumina =@ &M FHARX FEERAFHTHHEH 16S tDNA-V4 X#H1T
DNA #lifF, &R QIIME (v1.9.1) XEIEFFIBITLE. 4747. 5 Greengenes
(v13_8) FIEFEHITATEL, %R 97%M —EE#/E 28T (operational
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taxonomic unit, OTU) R, iTEELEMEEFL K.
3. K Roche E601 73T 4 R ECE XA 5E M % 1L-6, K SIEMENS BNP 447
R ECE R 2 M7E CRP, ZitAFfEmE S BAER,
4. KA CATREX Quan TOF (FHEVEAY) WEBRERENMIEHALE
1000-10000 7 B A B m/z fEEATAR I, FEMH PCoA (XA i & 4HH
&, BENLARAMRESIT
Gtk
KH R 3.3.2 55 SPSS20.0 fEE#ES . AlMFERLBIZA t %,
BRI ELIZ A 2 15, HEIESHRKA Wilcoxon BRFIRLK, KTFHAKIES
BB kruskal waills 256, PCoA ST AT /5VAEA Adonis, R HAEE.
P<0.05 NEREGITHE L.
LR
2 HRERFNERAEAEEHERAFLEEEERBENREAHAEARR
(P<0.05) . T,DM Ml DN HFERFRZ —HHRLES, WEBRHEE. KM
RER. PHRERMERFREZ THE (P<0.05) [ERZABEELRKER
M B B R ETHE R ToDM £ Bacteroides B #1¥ %, DN #£3 Lactobacillus,
Slackia, Anaerotruncus, Haemophilus F1 Enterococcus &L . ThRETMHIE
5%, T,DM HI DN BEGERRE —BHTIRERAL; 2 BURRB AR R B RA
MFERAETRIFEZE ST REXE, @7~ To,DM # DN £ 21 BH 8D AT ge 2 F 31
M5 % FEFEPS LA EIERE; B REEZEM TR 2 BURE R AN RIS 15 7% 8
& ME R HEARTRENEYA, HE 2 BERBEAERR SR EE MER
A
HItLE
2 RUBE PR FIRE PR B P B B E B — B AR T T RE D,
ERE 2 B ERBR A ENRN, ERSHFESTRAERRSEEFET T
ML 4y 2 BUBEIRIR. FERRSRAERNBEE -EWWITH, NiE—$
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ABSTRACT

Diabetes mellitus (DM) is a set of long-term high blood sugar as the main
features of the metabolic syndrome, which is due to a lack of insulin and (or) insulin
biological function disorder lead to glucose metabolic disorder. DM, at the same time,
is accompanied by fat. protein. water. electrolyte metabolic disorders, and can
concurrent chronic damaging disease of organs such as eyes. kidney. nerve
cardiovascular. According to the latest diabetes map released by the international
diabetes federation (IDF) in 2017, the number of people with diabetes in China has
reached 114 million, ranking the first place in the world. Type 2 diabetes mellitus
(ToDM), also known as adult-onset diabetes mellitus, is a polygenic genetic disease,
whose pathogenesis involves genetic and environmental factors. Its pathogenesis is
insulin resistance and insufficient secretion, and its onset age is usually after 35 years
old. Diabetic nephropathy (Diabetic nephropathy, DN) is one of the three major
clinical common complications of diabetes. It has become the second cause of
end-stage renal disease after glomerulonephritis. The incidence of diabetic

nephropathy is also rising in China. Diabetic nephropathy usually occurs in patients



ABSTRACT

with type 1 diabetes mellitus for about 10 to 15 years. While diabetic nephropathy
occurs in patients with type 2 diabetes mellitus for a short period, which may be
related to aging and many other basic diseases at the same time. Recent years, of
intestinal flora got more and more attention, a lot of evidences show that gut bacteria
in a variety of complex diseases play an important role in occurrence and
development. Large number of scientific studies have shown that health and
environmental factors associated with the structure and function changes of intestinal
flora. The modification of intestinal flora may contribute to the prevention and
treatment of disease. Intestinal flora closely associated with diabetes. Gut bacteria can
affect body's absorption of sugar and energy, promote the synthesis and storage of fat.
The intestinal barrier dysfunction for bacterial endotoxin invasion of the body's blood
provides in a possible way, which could induce low-grade inflammation and insulin
resistance. Chinese population studies have shown that people with diabetes intestinal
flora significant change compared with healthy people. The intestinal flora
associated with blood glucose metabolism, characterized that good bacteria ratio is
reduced and the decrease of species diversity and potential pathogens. Time of flight
mass spectrometry is a kind of a variety of complex technology, which can analyze
the serum, urine, saliva, and organize. With mature of technology and decreasing
analysis cost, time of flight mass spectrometry is widely used in aspects such as
genotyping analysis; compose a biomarker identification, and pathogen identification.
The development of mass spectrometry provides an effective way for our further
study on diabetes and diabetic nephropathy in patients with changes in proteomics
and polypeptide comics.
Research purpose and significance

Type 2 diabetes mellitus (ToDM) and Diabetic nephropathy (Diabetic

nephropathy, DN) patients compared to healthy controls group intestinal flora
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imbalance pattern and function change. We are looking for two kinds of disease with
intestinal flora consistent and specific changes in the signal and analyze intestinal
flora and the relationship between serum inflammation indexes. At the same time, we
explore the Type 2 diabetes mellitus and Diabetic nephropathy patients serum protein
and peptide groups learning characteristics.

Its significance is that we are trying to find out the key dangerous strains which
prompt progress for patients with type 2 diabetes mellitus to diabetic nephropathy. At
the same time we set up through the intestinal flora to distinguish classification
algorithm model of patients with type 2 diabetes mellitus and diabetic nephropathy.
Through the network analysis, we also explore the most influential groups of the
ecosystems in patients with type 2 diabetes mellitus and diabetic nephropathy.
Furthermore, through the analysis of serum mass spectrometry, the diagnosis model
and differential diagnosis model of type 2 diabetes mellitus and diabetic nephropathy
were established.

The research methods

1. We selected from the inpatient department of Zhujiang hospital of southern
medical university as the study subjects. There are 30 patients with type 2 diabetes
mellitus and 25 patients with diabetic nephropathy.Meanwhile, 30 healthy subjects
were selected as the control group to collect venous blood and fecal specimens within
48 hours after admission.

2. We used illumina high-throughput sequencing technology to sequence the 16S
rdna-v4 region of all bacteria in fecal samples. QIIME (v1.9.1) was used to process
the original sequence. Compared with the Greengenes (v13_8) database, the
operational taxonomic unit (OTU) was used to cluster to analyze the diversity and
flora structure.

3. We statistically analyze the differences between the two disease groups and the
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control group. Serum IL-6 was determined by Roch E601 analyzer and supporting
reagents. Serum CRP was determined by SIEMENS BNP analyzer and supporting
reagents.
4. The m/z values in the range of 1000-10000 of the serum samples after protein
removal were detected by the Quan TOF mass spectrometer ( Intelligene Biosystems
of QingDao ) . We analyzed the data of each group by principal component analysis
(PCoA), and then the random forest model was established.
Statistical methods

We use software R 3.3.2 and SPSS20.0 to do the data statistics. Two independent
sample t tests were used for age comparison between the two groups, and chi-square
test was used for gender composition ratio. Wilcoxon rank-sum test was used for
nonparametric test of the two groups. Kruskal-waills test was used for nonparametric
data greater than that of the two groups, and Adonis was used for PCoA statistical
analysis. We also use R for drawing. P<0.05 was considered statistically significant.
Results

The intestinal flora diversity of ToDM and DN patients is significantly different
from the healthy control group (P<0.05). ToDM and DN patients harbored lots of
similar changes. For example, there is a significant decrease in Lachnospira.
Faecalibacterium. Roseburia and Coprococcus(P<0.05). However, there is also a
disease-specific pattern of imbalance between the two diseases. There is a significant
increase in Bacteroides in ToDM patients. However, DN patients have significant
increasing in Lactobacillus, Slackia, Anaerotruncus, Haemophilus and Enterococcus.
Functional prediction is also confirmed that TobDM and DN patients had more
consistent changes. Serum inflammatory markers of ToDM and DN are significantly
higher than those of healthy controls, which might caused by the decrease of

beneficial bacteria in ToDM and DN. Serum mass spectrometry analysis reveals that
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the serum mass spectrometry of patients with type 2 diabetes mellitus and diabetic
nephropathy is different from that of healthy controls, and the serum mass
spectrometry of patients with type 2 diabetes mellitus and diabetic nephropathy is
also different.

Conclusion

T,DM and DN patients have similar changes in intestinal flora----a decrease of
bacteria producing butyrate. However, there is also a disease-specific change between
the two diseases. The analysis of serum mass spectrometry suggests that it is feasible
to distinguish type 2 diabetes mellitus, diabetic nephropathy and healthy control by
using the method of mass spectrometry analysis. It also provides data basis for further
study to evaluate the risk of diabetic nephropathy by intestinal flora and serum mass

spectrometry.

KEYWORDS: Type 2 diabetes mellitus; Diabetic nephropathy; Intestinal flora;

High throughput sequencing; Mass spectrometry
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PEIR7A (DM, Diabetes mellitus) E—F2RIFEFHBHHER, £—MHET
FBe I 4 A P B B AR R 3K AE P BB BT B Y LA KRR 1 il B AR TE B RS ME R
W, R—MEEHREERR. FESLESKRRBERILSFRLEHHARE,
RARER, B, COERMERGHNRE LA RERIZSE. EET5E
KK, BRERFEAMNRBIFERASZAMIFRERERTENSEEE. BR
RA% SN SWER, BaTliR EEMEERREEE 1, BREEETR
FHER AT EMRE R . Bk, BERFAACHRA T2
RARBROREZENEERRZ —.

2010 %, FEEZREHREHIF L (CDC) MPEEZESNTUWRFES XK
At 57 B4 4H 44(WHO, World Health Organization) 1999 = Fi2 WikniE, ST+ EH 18
S UL EABERIRE R R EOUHT TRE, SRER: &% 30 KR, HEBER
RBREIREM, HpZ2EA. B, BHTER. @FREHXER. BE
FIAEREE HIRE RIS BR R E m D E 20 5 U EHRAFBERRBFREE NI T%,
FEFERPA BT C2IE 9240 F 73, XHH 90%-95%:#2 T2DM, % [AFf LAFE{L
I E (HbAle) 26.5%EAFERFISHIRE, NIHBREN 11.6%; REEXK
TEBEFHIEERY, REBME 501% KRFEANELTRERBIE 498
148 fZ N, ZHMHSNEBREE TR RITHIRERAEE. TREERRERAEK
% (IDF,International Diabetes Federation) 4tit, 2017 F2EKFRHEEEANHE
ik 42512, % 2045 FLBRBSHIL 6.29 LERFRESE, XEFAELERRE:
FEERREE NS CESRMFIE—.

H R ERAH WHO(1999 £5)1& ! #yJm BBl 200 B4k A X R IR AT 40 8L, 53
RO B A ¥ ERMER R FIEE, RI\X—RERFERPILS 4 B 1 BURERA
(T;DM, Type 1 diabetes mellitus) « 2 L $E [R5 (T,DM, Type 2 diabetes mellitus)
SEIRPE RR AR R ALRE IR . B T.DM MM ARFREEIRE, &2—#H%
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F R A% 59, RO LI Rt A% MBI B 2, ROW R B R & BRI HUR 43
WARR, RIFEBEHE 35~40 BZERR, SHERKEESEH 90%-95%.
RAMFEEAFER BT p ARAREREFEEHREE TR, EFEFXTHE
T,DM HIERERT M, MR T TRRRRITIGEA, mRaArEFRARTH
FRESCIL AR HI PRI B 0, BRIFF A% LZMIRIT .

PERJ% E% (DN, Diabetes nephropathy) J& T —F M &R, BHERRE
BRENBEREREEN=ZKMNEFREZ — RERRFARESIRE. LT
MEEFRRE, £RE DN R EHE ZIHEEH LA, TN ERRMHEE
EI7 BAEFMFHNERRREEBBMEHET, FANEBUEK, HipEE
GO &AM ERRRNERERMEEE BT, BT RR SRR R 8 S
ARG IE GG, PR RS IR & F8 AR 10 0B FRIA 2 HIBE FR % B & 5
& DN HIRIRE R 30%, 1 DM BEEIHK DN G FIEFIAN 10 F LA, £
10 SEMAEFT, HANSZ—KRER SR EE LT 6 FafA N HINRELE,
B LG5 = KR8 R R B E 1L 10 RHE A HIURSE @ B MLiRsh /12
. BEER. SOREISEMASWARGEREIREE. MEEEYRE A
NG LEARSEHERESEERREEHBABRFEERNEZRRE,
REANE R S M B I RE PR A IR A Z RN, F 4 #k#kiE DN
W R IR A SRR E YR, & T @ 2 ML /N ER ) 5 A
AR JE, 73 A1 e o R M0 BV T R AR S 2 {5 B 40 W R B 5 K DN 447
FHRGEZNEZ S DN M RA S FIERA (DKD) 5| T EBURES,
DN Mt& 3 T4 aoR 8 5 /N ERBEALAE, T DKD ¥ 5 2K 18] B M F0/ g
R . HF DN MG RRIBE SBURE S BAIER, Bibaxtimmey
EWER T —EHEME. DN BT HIERIEEAL. #lL. BiLE. ZER.
MR EE S HAKFSERERS, B8 ERISHERRE N EHZRNERS
BEASE, MENEEFRMOERTEM. 8458 5 FULERBELHEN
WABE TR, RMEETRERNISN NS 3 MA#TRRAZARM T,
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DN ERAE T RBEWE LR SAFET M, BRI, YIKHZ
DN B =F BT B /NERKEZEN K FERE T RERAE X, £RRYIN
EREFEE B SREXK BREFET e, B2WATRY, BT DN BEE
A B (8] (AR S BV N IR R E AR, FIEREZETIRERE T 24 /F LA LE
WEHK, BERTE, BEHTOBEIHFEATHIALEAGMELR: £=
SIARRRERED, BEFE/ I DREMPIATE, HAREBERR, RAEAR
ARt EBRET &, BUMRRR SRR, BERRRERERERHE,
WA HIA M. KEEAR. K AELESFER, 8&F T NEREHELMNT
FHThEERR, REEOHFHEAEH S, LBIBEUVRERMAS HERK
RANHIAAEOERN; FEPALRPERSE, BEFHRIEELERE
AT EENERRREFBHRBAREE B RETRIRERRE TR E
FERTRZHAFRTIME, B HAIRAKMTHIERE & DN F9259, (BIERE
FTUIET AR 7 DN B 8 A 78 R B R IE K DN B & A,

ARV RA 2 — T B R G RARERIEERR, 08 HFERNRE
EHTFSRNOLAN NFHIRESFERRREEREOMOLEFKE, £
B B R R 2 = I HE N E AR RS 1 5 T sE P hS A TO i — 25 (R B AR B
WHIRERR, ZWAARERFEE S ONMERFNERRERE. B4R
& 6 (IL-6) FEE C RMEHR (hs-CRP) ¥ARERF, 5ME RERMN
FEXRAEHEAOWOERAKNERER. C RMEEB (CRP) RTEMMARY
BRI —MREVR, KEFARYE C RNEAKFENZKCHIZHRER
REETEERS, MENEHOBEAFNEEFESD, ANESREAKX
EVHMRERHER C RNEAS 2 MRRANRKERRULBURE LT
FEHEHEHX R, hs-CRP B UMM EHR BB LEREARZ —, HIEAK
EMRSE T MESBKEAEE TR, B AR TR IStk B {£ B B8 i i
BEWZARANEKENRS hs-CRP BIKFHE VMR, hs-CRP HIZKF 2
REREAROMDERREFREMBLIER U, ARER, XMKRESE
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BB UTIIMAEN: FESRER CRP KFRYBERNFEINMKHEFEE
WRERHEI AT E: =IRE R CRP /K 0] BEIsiE 1 P e M2 1 T 3 B4k &b
FRECRA; H4h CRP BT HEMIEIME R G,
B4R 6 LI F/ K 6(IL-6), B THARNEZFREN —M. A4RN R
(interleukin , IL) R—RINEEFM D FEMCERPEBMMMEF, TLMERT
LA, BYIREOHBERRUELZ YN R ENnAREKEFRE
MR, PIEMEEMA, MEER 0 EFETREMAEETDIR. IL EEEHR
R AFRES . N FHREHREES PN ST eB RN FEE Y EENE
A. IL DR EER AT RBRA, XMIETARETHEHRKERARS
MFZETFS5. RETHEHARMEKREHREER, RETERHAMRMFRAE
% EF (monokine) , HHMENEFHAEYEEEE AR (Bl ERAEIENL,
RIETHMREES , ATESNMEBENEMERSANERE. 1979 F1X 757 HAIH
REGRE TEMREHMERKEWAMET (monokine) #, SEA—F4T
REAFFFE TR ABARARER. RYAERA IL-1 M IL-2. IL-1/&
T monokine, VARTE A E4HHEEICEF (lymphocyte activating factor) #44.
MM HEBE T (mitogenic protein) LAK B HMEEF (B cell—activating
factor) F-LFEFARZ. T IL-2 BT HEMEMIER, AR LU AR 4 MR A
F (thymocyte stimulating factor) . T 4HAEAEF (T cell growth factor) /N
MAAFRIRZ . TEXT G e 802 IR FLILFE R, 7E L2 B4 JF RIS A 4t pla s 77 BRI
THZARFEMEERRNS T, HRAERUE CUEMEERTHE, TUFERE
TIEEMET. FREBD TEDFEARETHURHFAKIA, UEFZ UEDE
Mar ZHEF LR L RAREZHMEME R, AT BRMEHIREL, 1979 £
55— Jm E FRibk B B F & L 0K Sy N2 FE P B 4 e (8] A B4R F O 4E AT
Z—m L ABYRNE (interleukin, IL) , ZEZFREMARAERFRS URK
A, BlA0IL-15 IL-2......, HFWEMEFRKGE. AEREREELNER. #
BRI REAEE A AR E RSN ANAT . AN AR EEEENHARE
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FRE, BZE 2013 F, BEFEANORECIE 294 EIIEREHERA KRR, &
. MEMSZIFETE-RIITEFYREEEER, KBTS 5HUENE
M RRERM. BNR 6 B—MEIK, AKIL-6 HELTH 7 SHAH4KL,;
IL-6 4> F&4E 21~30KD Z 6], HERR o TS BRI E A E A
B, IL-6 H2 ZMBEEEAMR: 1%~ 2TESKd: B 1EXNpE, 4
FE 130kd. a HSPBEAKX, REUEEEMHS 16446, IERNESEYR
BN EEsRmitl p 4 &, 8T p HRAARAEEER IL-6 ERMEHARES,
BREEEN. M. #IEM T M. S B ARMRERS; KA
RitE+r8E 2%, SN B 4AMRIBEMET 2 (bsf-2) . 26KD EH. B HlS LA
F (bCDD) . FFHMUAIBE T (hsf) %. BHBRNE 6 TEFLUTIEE: OR
BT YRR IL-2r BRIL, 3R IL-1 A0 TNF XF TH ZHARHIEAE 4 402 1EHR .
OEAFARRIME T, ERESIMI T BHNRBERERNTESFIMHRNE
BRER, HFLUESRES a fl c-RMNEAHMIEAHE. G2 B g
A MR, 2REEHEERNEAR B MMBLRE= 4L IL-6, XEEXT IL-6
RENZ, &7 IL-6 Al RefE N4 fu i) B W HEAKE T . @IL-6 iLEEE X
Mol TNF A IL-1 B SRR (R R R & i RSB 4 A AT
ARARER; ICRIBH B REEMAITIRE . IL-6 ARERIBAENM AR 5w e AR
BT, EAEFERE T REARN EH S WMIERTF LRSS, A EERRETIRE
RINBELEMEETFHIMR. IL-6 THEZMEREM, SHEFELN T HRMB
M. BZ-ERAR. NEAR. EEMRUERTEARE. IL-1. TNF-a,
PDGF. /AEEEG. X RNA & cAMP %, HFESEEMER~EQNE 6. B
N#& 6 EBRIES 5 LB RS HMIETE . MR mHIIEE4]. IL-6 TR M
BARMNAREEEER, Wk, AR IR AR SRR, RIBUNE A R4
FESIIIE M7 AR, THERAHERE, EIMMAT, JFrrddEinnE
N R AR 2 F IR IA R IR A RAE B R AR, X FRERN R EEEE
RFAERA. 1L-6 ISR A Roche 2 8] AL Z K AT 601, Il L3 B W HL
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EIobiE, BRIE AL 18 o4, RIMERES, ERIFUAEENED RN
fIL-6 BRIk UL RET B CHIP IL-6 B REHG—ERE, BmX
LDEEY; BMAEMECSHENBA#TE_REE, FUHERRLETE
NESENEEAEEERBRIENGEEY): RRKRNERETRAR
Wi, MRDEE BRI BIER L, RESHYFET B X6, HRM
BEGFAENFERNE, BEEEHERITINE, AL REVEEHNGF
LR EEH.

FAN E-6 (IL-6)FF & K Cobas e601 £ H ) Bih 2R T A
G TR, ZR ST RERT KRAE T 2006 FHH H B R L LB 4T
B, BERAAZTEIGMNEBEINA L6 )6 M s PLEB TR,
RN EER B ZERARESITHEAR. BUEREEZENEE (Electrical
chemiluminescent immunoassay, ECLIA) KRBT 1996 &£, EREREERAERMEK
RAIMATBUZRN, RERE. B LWEREEERARZE RREXRR
F—RERMWERAR, BRBEUFRARARSLENEZARBEEHNETE.
BUFERARR SN TEEREILTRERAR: BAERCER, BT
FRARFEME- AR AROHEEAR . BUERAEARFERE =BHEE =
W HZ(TPA) 7ERBIRFAR R E RN R £ B FREFMREL, 2 #r = BERERE 47 F710
PIBEALRL 3 B = BEMENE 5T IARIES), = ME(TPA) #EMLRPH S T H %
TPA+*, TPA+*RATEE, HAMAE-MHEFMHERE HE TPA*, HARE
B, B—NETEE 3 MBS, ERRAMKSH=BIIEsr,
=HE(TPA) B FHEMRENT=Y)  BURA K = BRIEIE 7 Z A R — M
A 620nm HIXTF, EFFERESH=BMEL, X—dREBRREETELR
BT, FETFZNT. BENK FEABERERAEIEANRERERLR/D
(2.8um), 3% T AR KT 28 — B Tl ke, 38k 2 T o TUE0 A P {38 400, 2 TR AR A BBk =X K A T
EERBRKENEERNER: HBRBRERETREGRS, FERHERBLZIEM
HHERR, RKRXMRRPMEE, BTHEUYE, EREREYS5EEmics
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B, REAMESRS, AERE. ENR-EVREREHERARIEHEEEMN
E5EMEREBNRREBRNE S, FEAJUERERNS—HEHEXE, —
MNEBFENETUSONMNEYELE S, FTURBENRE (Jilk) NEEE, R
EESHRUER, BRe TRMAKE. 9 IL-6 NI A Roche A& ELEK
FHAHTX 601, JEEEEXNFIAEIOE, SR EL 18 28 . RNTRE
F, EREFNEAMEDRENY IL-6 RREHFALULRETEEDIRCHTR
IL-6 RRENERS—EBEE, BRRKLEEY, BMAEMREENHA
HTE_RRBE, FlMEHNETENRESEMNRERAMEEEHRTIENR
WEEY: RERRNAREMBANRENH, B IR M2 ekt
REGHMRELHERBEER, BB EEFEAMFRE, Bt EEH
BHATIE, RNERBVEEHINRHERE LEE . BU¥REREN EE
A RERE RN R 6 S RNERENEERE.

C-RREH (C-Reactive Protein) , f&j#f CRP, 2 —RIESMHEMNEARNEH,
BEE UG RAESE RBRE R EREE N, ERG M RAE SRR AL R AE T FE
d, BB RRESTE. 1930 £E Tillet A Francis K —FHFE7E Ca® 17 74E
B 5t RFERRE IR C BRA SR, XMYREIFAC RME. 1941 4F
Avery %5 NIB R R X F0 ¥ R & —F R 15 R, PR C R EH(CRP). CRP
HIRE A REFA LR AR R IR SR B T IRK, 14K, BT/
MEARKER, Wl RBEAKIRE, # CRP BB LUEE. FAREME.
ST R SRR K RRENS W R, ERRRLA S K. CRP EFFREHE
B, EEERT, MBFHSERD, EVUEEIUERSR. RS FRAER CRP
EMEAFHEETRESFAS, —REEEZIAS] 20 ~ 500 mg/L. HT CRP HiF &
BESRERWAER, FIERN CRP T %R M2 & yT ZORE M i 3R 4E3E
FEENER. BR CRMEBEMASHARERER, A TEBHIEK
582 REAHBENER T, A#E LA ST L. KEFFIERMLBF
C-R M B & BRI O MERRE R TER, AERARASE C-RNE



W_E

5 [R] B A B8 58 e AR VP40 LB BRI A%t O L B R A T BB /7 - CRP
W 5E TR A G B tedvE, EARFEE AR B ER ZERE AP CRP
BREDE, 5&F CRP WHARSEHRILEI AT &= £ REH
R BRI, NEELERIEON MR, AR EEBIARAE ih 2R b #
E R CRP HIRE. C REEHZHHAMEFJL-1, IL-6, TNF)R % FF 48 M f1 L
B, EHRARFEERN, BAlEFEUKEwHaR (ERgR) B,
DWEEFEE T . EEELTIAEGERZE 1-10mg C RMEH, B[VERIE
R EREEMRER KT 1000mg. C REEHFZEP N 191, ZHWEED,
AZAEBEES) . BT MBEIBITHRWE, AiH, 65C 30min B HEIR,
Aee@EE AR, VL. K. CERBEXYEBERFIYTRE . CRP
RPBURARE, FIEARA T A B 1-1000 1%, MR 6h BiATF R, £ 48h JGiA
Zligle, FEEIAKEIREHEBOE T . EHEREN CRP HE, THRER
REHREEEF S CRPIRERUEHRFAREERS, CRP LFAEE. 18
FE R R a] 5 fE RS G ™= EREF VAR

CRP IR S BU thibik, BB EERRE—FMIRE. B30, #ME
Mise 3B AR FE, thiEm ol TR RRE: HE kAU bk,
HE R —F BRI E AR, K2 R T A T2 a3 8ahEA s i
BRI AR AR I (POCT, point-of-care testing) X238, B XA &MLt
e R MR PR EEYRE B TRIEAREEEL RN AGHELE,
GBS, TIMEREE S, A—EhEH et E w2 K 5% EE,
ERZBNEE BRI, B kR BRI IFERBERME—FMBANTE
KAK—MENEAR, HANERAOKREEE, ANEE/ARIRFA, EEEER
MmEEL, ATRARSNEERME. X, FRARREERTFHORZHE
AP AR BN EELatex Immuno-Assag) R L85k H I K —F i EIEMR
MRMAMEAR, ZFERF AN (1pme) BEEEGUEEE R R
P SRS EERET AR TEDNGE &Y= —ErmE, Bl
WL JE U SRR R B E AR PRI E . LR eZNEEF A TR
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RURLES S HUE, R RARORIR & M8 B A 19 R 8RB LU AP BR s A B A
HEEMNUAARERAR. —BRE, BUOHEFEEMNE (EREHE) , XA
ABERREREEAMURR T REEWHRE, T2 2 AKX EAIR KT W,
BT AR T @ AHE R BARKIBR %], Je3REBEA KB A REARIE, FrEAllsE
LEEE:; HEASEERKAINERtE2YAES THAZKEK. THEHK
SHEG S E A LB BEORE, KRG ATLIRS 1000 fFLA L, FRHZEHE
i e RN RO B KRR, RTORE I E R M By . LR EUN &
REEHIEIE K KB TURE EERNIRRRAES R, BASEGHENEER
RARFTLRBERMNETE, @¥ T AERD 32 X 64 FHOVIIRERE, 7T
A 2 &M AEERRERS TORESRENNEER, HiekENRKZERM
MRS ENERERRK. Hih, FRILRMEERB AR U — S HRIER D HUE
HEMGER, XEELMAFA Heidelberger-Kendall Bk EAEFRHEMX, &
2 5 IRE N % A B B AL s R] i 2L 38 52 U G 3 b b i 1B BE Uk 2> YR PR AT
SMHEME ST, iEl, ®E, &M, FrEETUE, KREET, 44
H/BRL, 2% . MEEN, HEMEEHYERIEETIH, BAaLmt
RELMVERER. TMHREETE, AHBEI4E (hAMA, human anti-mouse
antibody) , KX EHEF (RF, rheumatoid factor)ZF & i P AT LLE L I H 72
PR RA R T R Z R Bk Al SRR AR R E S RS Tk, BEfE
M (EHM=E0)ERMBEETRTUELUTAREERER/D: SHER
BE, M/SAETHRSDFESEEN. BEaBRENBE LR ERE
AR IR EITAME CEREER) . EREEARN RS LEAR
PRI R A T~ PRIEBEARNE RO, FRRIERRME RN
M. MREENRNAEE ToEENIRKE L. EXEEERBNISNETT
[, Mm3REERNASEEENE AL B iTREBEKSEHER, nEtEmRE.
FERNBORKR R, AR EKE &R EUE I B 40T & HRIFEAN
FmARRIE LR, ERT KNBEMRBKER. MAEACERNETERE
Sterik, REEZIMEMAMRE], RN R 8UEE AR In RN ER.,
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PEERARSE, BREAURULCEM T AETEHNE, MEBRKESER
AKHEERESHNEEDS: KZH BRAN T IEELRNN EMAI%RZ
WMBE#KR/NF. EHTARARLKESHEARS, RRMESR, HMNE
ABMERMN gml B ng/ml, BRNEELEWEEERS, FUBTRETFE
REITTES ISR R SR LA 5E SO 5K | 3 I EE S E BT
KR ERBOAFTHI TR A E RN RAARBUNE, B AR R EUER
=2 ng/mL, MM 7T RZ EAE MR RRNMENEESRAUME, W@ C-&k
MEEH, SAA, Cystatin C, R al-f{EEH, WERBENE.

C-RFEA (CRP) AT 1T BN ProSpec & & AT RGHITR
W, BITFARREREERRRIFEMEREEFEKE (IFCC, International
Federation of Clinical Chemistry and laboratory medicine) ME—#gEME SRS
#fh (CRM470) A7Z %K, #]7F BN ProSpec fF B E AT RER LT
ATRNRESEE, EEALANESNmE, EFRERRIITE N
EFREE (1:1 3] 1:64000), AJLLETHELERN, 77 UiricIEfER RN
HHIRAR, BlaERAMERC X), AAT ZHRlEEE, N RabER TR
Wz, g, RERFREESE; ki, e2F % TRERTHIRA,
RIUE T &R RERAE. T 3E4F E 2r IUCA & %iH A TRl R & 5 1847,
AT RN E R, FlaiEsvk: FRERRIN/ERERIELT
MR (ARERIERNERH—BD ; RKEFRENELTERNINE; cFE
it AT IERAFERER, TR REERNNER, FEHTENSE, B
BARNSEERLD, WA FREBRANRBENRNRBENSER; HTFEZMHE
HHIEm, FlmREEAE, ERMETEEITESE. FFU—& i HRs
EHREEAMNSERAEXRZLRRAUAERABRHNTE, LEAREEHE
M E RE R . AR 5T KA BN ProSpec $F# 8 & B8 RS R0 447 C-
RMER (CRP) B ARRIELERMERENREE.
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B—Er 2 BRI AR IR B RRAS T E R R
BT

WEER, MEFFFIUESE 2 BIFERFE (Type 2 diabetes mellitus, T,DM) B
FE A E RS R A T WY, B — SR, 2 BRRRE
EEEENRERRARIAZTREZ T RENRTEREZREK. Junjie
Qin HREANBIMARERERFEEHERBRIAFERRRF S EHEES
RETEL, RANTTHREEE, WRERER. Clostridiales sp. SS3/4 &
FHRASEERRMISBRENAGERFESEZHM. BTN
BHERBERASERRRREKRIIGE, BEEBENRESH T IBHERE
REE, EMFBEEDRRN, #— S REFERBRREN 1,

¥EJR% 'S (Diabetic nephropathy, DN) 2 —FMHlE R, & 2 BFER
R EHRIEZ—. BHERXFHARERE BT 10 EFERHE LKA EE
3R DN IR RER 30%, i DM BH LI R DN G FHERFR N 10 ££ED,
HEfH AR, BEHE™Y (WEERIR BdymER-IEZKERSA
(renin angiotensin system, RAS) #0dF R TIGE, DN B#F i WA IFE™
56 R T RR AR A iR D IR 2. T,DM B &l DN BE AR EEERIKIA,
HE, WENKREREEURRAFMER, BilLRAAARE. £TFTETNH
£2 T,DM BE I DN BENBHEREE, EAERARMERRE THERENRE
AR IhRERAL, FIRT 2L 7 @ i 8 X 4 T.DM 1 DN B&H 4 R EEHR
B, HEENESFRITN T,DM 5 DN BEFHELE LSRG R AL AHHEE.
LR 4
1.1 HRANRERE L

2018 4 11 A £ 2019 £ 2 AHiE, LIEAERKZERILER A OLHA 30
Bl 2 RFEIRIRBE . 25 PIMRW B R EE, K& 30 BIRXNR, HHmAD%E
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F—35 2 BABEARFRARERRES T HEABHAERIFRL

SENEK—. YINIFAE: EREIZETH T.DM F1 DN B, FFHARB#IT @R
Bk E Sk, TEBEER. B 1 ANF RRIRESUE 25 N B A B
%TH8 (Healthy control, HC) . BRATKAMIF EAEHL (WHO) 1999 F& HiHE
RIRCWTIRHE: B R ER AN BE AL MAE>11. 1mmol/L %% i M #>7.0mmol/L
B & S/ 2h MFE>11. 1mmol/L (ERRMEREFHHEE) ; FNREIE
FRABR R Mg C kAP A B R ETUE (GAD) #THRBEAE. FNRMN
K F B 220 R o ST E 3T RE AR B TAE B WE ARE R B W
SWIARHE: 78 KE BRI B o L DL T AR — % % R K S R4S B fE IR
REE: (D KRBEAER, (205 R R R AT — #1815 AE% (CKD),
(3) 7E 10 U ERERARIZN 1 BRRR T HIBELEOR. HERwH:
BERERRRERITEEEFR, Fi<18 2, LTFHREMHBEAM, 14

AAERAEHESY.

BRRA T NEE 48 /NI ASREFEFERAE, BRMNBHRELRHE
fEhrads. TRRIEREHEP LIS (10£5) g BMANTH EP &/ LE0-80°CHR
174 H. 3 F Minkagene Stool DNA Kit GRIIBEAEMAF]) 2 DNA, Hik
R M-80°CUKAHEUH AL, ZRTHREY/N, SHEELEMRL
£ 2mL B B8 08 FFREX 100mg-200mg [E 44 38 {& , 1A 700puL Stool DNA Buffer A,
Fe4r IR 24 Smin 2 5 , 1§ 3618 52 £ 1R SI4E Stool DNA Buffer A #,200g & L Imin,
MAELH S0l EIEE THE 2mL BLEH, BIIA Lysis-Binding Buffer 900uL
FHERIRGHITIRS, BERNARIAZE 90C, HEFEXIE, BHEFBES
JBINFMR - 2AE Smin, WEEIERE TEEM 1.5SmLEP B . HAEHITTM
WEBRERRFE, ETITERAE: 1. BHEERRES, B 20uL ARG, it
AR DIRGIRS] 30s j5, ERFE 4min; 2. B EPEETH AL L, ZREH
B 20s FEEHE LFEW; 3. BIIA 500uL Wash Buffer W1, #ERBIRAESRFGES
15s E##E =R 3min; 4. B EP BEFH AL L, =R#BE 20s FEELE
W 5. REBER—RFPE3-4 GEREFE EP EFHAERMIE; 6. £EPE

12
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FIIA 750uL K Z 8, ZRBERZFEA I IRE 15s 57 E 3min; 7. B EPE
Brih%et, ZEHE 20s EREFE EP EHMEMRE: 8. ER—K RS
®6-7TEREFEEPEFHERNB: 9. FTFFEPER, BRERBEERATE
65C, fFREILE|65CJE, ¥ EP EETLERT, TIRY 7-10min; 10. B)F
BN 50uL Elution Buffer, #% L EP BE &/ ZRIERISFAR DI IRS 60s; 11. K&
BBRTE 56°C, FFiREIXS|56°C, WM EP EETE&RET, B 10min, HE
TEMRBIRG —IR: 12. B EP EEBRBRASRY 10s SHETH IS L,
HIBHE 2min, WEME LERTEREEF, H30CKERE.
1.2 16S rDNA-V4 [X DNA 31 R il ¢

F2ELH & DNA fEARER, #Eid L E 8 PCR(real-time quantitative
polymerase chain reaction, qPCR)# 4l 5& 16S rDNA-V4 A[ZZ[X . PCR 7 H#k &
JEH 20uL: 2xMaster Mix (BFEFK) 10pL, 3% 0.4uL, iR 2uL, KER
ZK 7200 (A0 RAEAR DNA R BRI A I K B A KT INSFE AR ) « ##
fEE 8. 94°CTHIAEME 2min, 94°C 308, 52°C 30S, 72°C 30S, 30 MEH, &5
72°CEEf$ 10min, RFE 10CTFT. RELEREBEEML™Y, HRANE
(IlluminaTruseqTM DNA) i3 B $53 478/, X PCR & =it ATl PRl vER
Y 4l J5 M= 2I7E Nlumina =@ PP E#ATIF . LS RIsIESE Ly
BELES, BENEREMEUERBIAMAL, UDFET. BEBHEIT. &’
WL RMERHE T RE, HERETRE.
1.3 MiF FFEtn il

XF Roche E601 X 2% K BLE &7 & M1F IL-6, K75 36459901; KA
SIEMENS BNP 1% # RECERF|E M#F CRP A TRF, &il#HLS 167568C #H
153477E, fMIFHX SR EE R EZF RITFTEEA.
1.4 REEE A SEBE LA REBEM ST

A QIIME (v1.9.1) XEIMEFFIHITAHE . 5 Greengenes (v13_8) ¥IEfE
AT, 1R 97%M — BT /E 2K # T (operational taxonomic unit,

13



B 2 BBARPEARERRETAERHRARIFR

OTU) EK, R4 BIOM X (EMEFEREER) , ATOMHEREE o
ZHEMAMGEREBEEW: o M (alpha diversity) BRI AEE AR SR
(within habitat diversity), Xt BEAAEYIREA A HIWIF L BT FHAF
] A TIMEE R o 2R, ARMIPNMERKERARANEXERH
FHHERNEAADFER, ERAMWM: Chaol, ERKFEEEREYFHANERTE
BB L FEEEITITAS; Observed OTU BKIBHTE WA B S H B L&
PE#EATIEE; PD_whole_tree RAKIEVF AT o5 FFHAUARVE XY SR B 2 AR
BEAT VAL Shannon ZAKEWFET & ELBITHEE A RFREE, T 84 H
B PMETITME . ABFAIEA Observed OTU XH#EM o BREMEMTIRGE, BIR
REEHEBEYMSHEE, MASBHAEEETEMMNFERR. P2
PE (betadiversity ) tH 3 #% 9 4 32 (6] 2 #¥ 14 (betweenhabitatdiversity), E R T AAH
SR EEMFEZ AT EFENEREENAN. B EDRE R R KR
WEEHRITHN, TEBSEAFEYRERNE B ZHENE. X, S)MEYH
FEHAMMEYREEZ AEFR—EER, FrLlif B 2HMEAERERR L, LK
R E AR R . SadE RN R AR R E, EHBRES
HREZENTER, AT LEMMMENRENESR. B SHEY AT
v £ E A5 FE R 4 4 AT (principalcomponents  analysis, PCA)Fl & A& ¥5 43> 47
(principal coordinates analysis, PCoA)4r#fr. BI#& 28R E T EIAYFHERII4E
R EHEATHEFF 224, 0 PCoA 2T U2, TEARYE i 4H st 48 2126 B8 4B
JEFEREIT 5347 . TE PCoA ZX#TH, % A Mt B BE B AE ME i 7 VA B 3% Bray. Curtis,
Jaccard, Euclidean, unweighted UniFrac PA % weighted UniFrac %, Z&sLi,

BRA 15 P 2 AA AR 43 T P 7 ¥ X v 4 503 B A R A AT MR 4 b 3 S R R PR AR () )
EZH. TR R — IR T AEAR DB E B Z R T T AL AL B 1) —
R, BT DO E BB R BRI AR DME R E R M. SRR St
— RIVBER R AR E R 28T, EBH2RIREE, REEERE
Rerh iR MR F BRI ALER, XFhHER R0 R E AT T R H R &
HEmZ BRI E. pZHEMNEREERNRRTEFERBERAZ (GH

14
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BRRIREEL, XANERA 0-1 ZAKNEHFERR, BEBRAT 0 RPN AR
ML RET 1 RIS EERBAR. KFRF, BATLEFE UniFrac fB
BPNPERERAR B SN, RBRE X EIRHIT T I, UniFrac BEE AT A4
AN BE B (Weighed UniFrac)#1HE N4 B8 B (UnweightedUniFrac), A& &8 AMX
BIRMFELHREN, FRANEEEYMHFERENEN, MEERINEEOHE
TN . LEfSe 2 — M REB R EA M EFE LR/ G EERVMRN R FETIE
(831, 35 B £k 1 3 51 2397 (1inear discriminative analysis, LDA)RFRREA MY
FREXAMEREEADIRERTIHE, ST 2 N0EZ BB LS, A
HRHEFERITEEEERT Biomarker. Z%FEHR A THELAKSITH A, LEfSe
RS RMARNRSTZ N EZEAEERNEDREY, EZTERNERRER
MEYMEMRAEXBRVERENEFNRETE, PIKIESERE T W 4500
HELFRERRMR, BLE/NBO4E P R B AN K 1 48 18] 26 B SR M A s 4R
BEAFNTFZEF, IRXAFEEZZMPAEREN T EME. XALTE
SERRE SRR BAFTRITEERNBHEMAERT LR EIURE. FEI&K
PR —FRSE RN B8 % 31 %, FIF bootstrap BEMLHIFE, Fl4 ERIARFIERIT 4
%, BUZNMREMER, BEREFIRASELER. 45E OTU HEE/ELr
fiE, F R caret Y%k, BILBEHIHRMSRER . ER 5 K10 FRXKIE. RES
RBEATAEFFERLZ ROC HIHIZ FHEAR AUC BTG, fERHEFTIRE TR
SHT: X 16s rRNA HIEE FF 34T PICRUSt? (Phylogenetic Investigation of
Communities by Reconstruction of Unobserved States) ZZ&:FHAINEETN . H 5
HEFRMBFRHTHEF (KEGG) HIEEHTLX, REX EXERH#THIT
FHT
1.5 Gt

KA R 332 55 SPSS20.0 fEEES . [AIEFE A t ke, HH1H
LA o RS, ARFESHERBABRARLE, KFHAMNIESHEEA kruskal
waills #2%2, PCoA Giit% /3 #T5EEH Adonis. R EHAFEE. P<0.05 AF
ZitEE N
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F—Ry 2 BRKAPRRRATARETHEGHRAERXAR

#1-1 FIAXNEAOZEE

Tab.1-1 Demographic information of the subjects

G4 R GIBREER)  ER (B2 AR i 1 41
T,DM 62+13.3 14/16 Y(E 5 Mm% 30
DN 63.7£13.3 16/9 BESME 25
C 60.2+9.7 16/14 ¥E 5 M % 30

BHEMER . ERE—RAMERTEHEEL (P>0.05) , BHTHE.
2. &8

2.1 ,.DM & DN B & 7iE E#H LM RIAF S

mE—, BHREAETIKE LEBEAERER S AR AL EHET R
MH—%, $IMHALESEBENBEAREIKPFLITENEREERH]
(Firmicutes) - #FFE 7 (Bacteroidetes) A [T (Proteobacteria) , &A
/S EFIRATEE T (Fusobacteria) « FEfM ] (Verrucomicrobia) 5. @ FXT R4 .
2 RUHE FR Jo5 4ELAHE PR P8 ' 95 4L P 1 D B TELBR B 1) BT o5 L 43 BUIA 3 71.7%4.56.4%
F57.1%; fEREXTIRA. 2 BB RR AR RR BR A E BB E TR S
Bl 5> HIIEE] 5.6% 11.8%F1 12.2%. ERXTREE. 2 R RRBRERA BT RA
il B R AT & LG4 BIA B 8.6%. 15.8%F1 13.1%. {#EEXTHE4H. 2 &Y
Hit PRI LB ROOBE PR B £EL B TE B B AR T R BT i BB 3 AR B 11.6% 14.3%F0
11.2%. fRXTIRA., 2 BB RBARBEIRR B A E BRI AT S LB
FAEE] 1.7%- 0.8%F 4%. fEFEXTHRA. 2 B RMAEMGERR S RAMmES
BERATE T 1FT &5 BBl BUIEE] 0.3%- 0.2%F 0.7%. FEEHE 1 5HFF &I TR E
(BERITAFAREITD FRARMEBERR KT LML, RS 2 2
PRIFAFFE R R B R A BRI 1 SR T LB ER TR R4, 2 25K
P EEE ) SR 0 LB S TR R % B i 4
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- k__Archaea;p__Euryarchaeota
k__Bacteria;p__ Actinobacteria
k__Bacteria;p__Bacteroidetes

Bacteria;p_ Cyanobacteria

Bacteria;p_ Firmicutes

Bacteria;p__Fusobacteria

k Bacteria;p_ Proteobacteria

k Bacteria;p__Synergistetes

Bacteria;p__TM7

Bacteria;p_ Tenericutes

Bacteria;p__Verrucomicrobia

[3
k

IIIiIF

C
-k

A 1-1 T,DM 5 DN F{g X R BB BB 1K FHapk (DM: 2 BUBEfR7%, DN: HEIRIG S,
C: @I’

Fig.1-1 Composition of phylum level intestinal flora component in each disease group and healthy

control group ( DM: Diabetes mellitus, DN: diabetic nephropathy, control: healthy control)

nE =, ¥%H] Observed OTU F1PD whole tree &4V 2 FU¥HE R 8 & A0
FRAEREERAN TRRENRA o SHENZRNL, RKIL 2 BRRRAMER
B RAEREE o SHERERXBASERK (P<0.05) , i 2 BRRRBEN
RERREREERERR o« ZHUELRITFEER. PD_whole_tree FEHE R,
T.DM #1 DN 5@ Rxt B E 41t %Z5%, T.DM 1 DN B4it¥#ER

mE=, EAFARSIT (PCoA) FTLAMERZ 2 BUNERA BE IR RR S
RBERGHERABNEERE. BHHE8NmRR—AIFR, RZBRKESR
RTAEBENNESR, AP, BAVEAXFHEET Unifrac FEEPY 5T &
Wt 7 LR R AR TR HR DA K 2 RUBEIRAR AR R Bk B E B R AN
WBREGFELRITFER, & T Weighted unifrac FEES, 2 BB R H M R
BRARERREH SRENBANFERITEESR (P<0.05) , 2 BRRHEA
RERRERALARGERRSMAFERITEER (P>0.05) .
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F—Ry 2 BBRAFEARERRE T G XERXFL

pvalue: 0.028 pvalue: 0.008 pvalue: 0.432

observed otus

observed_otus
observed otus

—]
o —{f

A B C

pvalue: 0.036 pvalue: 0.02 pvalue: 0.891

B B G 1

DN DM DN

PD whole tree
PD whole tree

—

PD_whole tree

™ ™
control DM

control_DM .conlrol DN DM_DN

E F G
B 1-2 o ZREMEXTEL: (observed_otu: A : 2 BBERASEFEXNTR; B: FRAERS@FEX
B C: 2 RUGERA SHER'E M. PD_whole tree: E: 2 BUBERMSHBXE: F: WIRMK
BERERENE: G 2 MRRREBERFER. )

Fig. 1-2 Comparison of intestinal flora a diversity in each disease group and healthy control
group (observed otu: A, Type 2 diabetes mellitus from healthy control B,Diabetic nephropathy
from healthy control C,Diabetic nephropathy from Type 2 diabetes mellitusdiversity.
PD_whole_tree: E, Type 2 diabetes mellitus from healthy control F,Diabetic nephropathy from
healthy control G,Diabetic nephropathy from Type 2 diabetes mellitusdiversity.)
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B 1-3 B ZRMENME (A: 2 BBERFSRENE: B: BRRERESRENE: C. 2 B
PRIR SRR B 7D
Fig.1-3 Comparison of intestinal flora p diversity in each disease group and healthy control
group (A, Type 2 diabetes mellitus from healthy control B,Diabetic nephropathy from
healthy control C,Diabetic nephropathy from Type 2 diabetes mellitusdiversity.)

2.2 T.DM 5 DN BEHEREF —BRLES SRmRF R R AR

LEfSe 7317 & W FU4H 18 iR B AE AL ARAE, I 2 BN PR L AN SR 1B e 4
BiEEBFAERL —BHRL, BXE—HMELESTRINE Bl L,
mEN A M C, KT, JFEER KBNS IR R HABE R 55
HipEh RERD, EEKFL, EBIEHER (Lachnospira) . Turicibacter.
WAL J& (Faecalibacterium) « % %1 K (Roseburia) M1 ZE 3K J& ( Coprococcus)
FERE BRI FRE PRI B TR L il b B b (P<0.05) - BUKF L, BiBiREFl
(Lachnospiraceae) TEAR PR AHE KA B BEE+S EE R (P<0.05) , 2
FFE8%} (Lactobacillaceae) 7£ T,.DM #I DN BH i BEHEL (P<0.05 , £
EFFERE - B EHES.

B 2 BB RBARE R SR A B — B ENES, EE
MEERERENERREE. wEN B, R KFL, BRER
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F—Hy 2 RBRAFREAEHRE T HEGHAERIARL

(Enterococcus) 1€ 2 BIBIRRHAT REWE, MTRERE (Lropobium) . /K
FER (Dialister) . & (Clostridium) . Dorea BEMIE. AN D, 7
BAKFL BRESRASBENBAMEL, #FHER (Coprobacillus)
Anaerotruncus. Rothia. Slackia B#M% (P<0.05) .

BATBE— BT 2 BB RAFE R B R E AN ESR, WENEMF,
KAMEXT 2 MERHBA, BRAEREAHEEEZHHRBREZRE
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XK B E KER KRR TR EREK.
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Fig.1-4 Differential gut bacterial determined by linear discriminant analysis effect size (A and

B: Type 2 diabetes mellitus from healthy control;: C and D: Diabetic nephropathy from healthy

control; E and F:Diabetic nephropathy from Type 2 diabetes mellitusdiversity)
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2.3 T,DM #1 DN 8.3 78 B B oy e A

DA 2 RY5E PRI LA GE PR 7R 15 o8 4 LA K% fe Rk BB 4 ol B B R 4 B B L
X5 2 RUEIR 5 R AR R B R 5 R I 4 REER R,
F., MR AUC 451352 89.90%F0 92.44%, & AMEIR A BT I X 295
WA SEEE. RN, RABESUE T HELE MRS LR TR KN
OTU, BN, FEXTEESL 2 BUE R B A (g Rext BR 9 7 R STk AR K I BT
+A4 OTU B EAN B T IR HE Rl AEXF B SLHEFRAS B 7 Fnf BExd HE ) 40 24k
BRMB AN+ OTU FE AN BT EREEM, BB TEBERER. £
A S E R E R XS, RRBERERRENS KB,

B ATEHASTRIIRE, T.DM BEM DN BEHF LR BERE
g, B, RET LA FIEEEE XS T,.DM M DN BHHH %
SRR ? FATIMEA T,.DM 1 DN il B 8 £E 28 5 B #8858 X 4> T,.DM #1 DN
BEMBERS AR, MEFH C, A AUC K 93.5%, BB EERTFHX
5y T, DM M1 DN 8% . BECRRT, XEVHEER TR KM/ OTU, &
TR AT E R OTU: 614182 Fi1 782953; P& B BRE#F: 207126 A1 175148;
=ANEREFEEFR: 186022, 190502 F1 125624
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1-5 FENLARM T ERIERI(A: X4 2 ROBERMAE R A KR B: X 58RA
RS REN BN RRE, C X5 2 BUBEPRR AR R S P R

Fig.1-5 Prediction model (A : classification model to distinguish Type 2 diabetes mellitus from
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healthy control . B: classification model to distinguish diabetic nephropathy from
healthy control . C: classification model to distinguish diabetic nephropathy from Type
2 diabetes mellitus .)

A B

B 1-6 XTERILFP S BB TTRRBCKIIAT 10 > OTU (A: X4 2 BUBEER R A0 { B X FR A2
# OTU: B: X2HEMR® S SR BAEER OTU)
Fig.1-6 The top 10 OTU that contributed the most to the establishment of the disease
classification model(A:The top OTU to distinguish type 2 diabetes mellitus from healthy
control ; B: The top OTU to distinguish diabetic nephropathy from healthy control )
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Fig.1-7 The top 10 OTU that contributed the most to distinguish T,DM and DN
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F—g L BBRABAAE IR E RRE T ME AR ERXHR

2.4 T,DM 5 DN & 518 3 8 WX 48 4307

AN rf A KL T BB EHEAESRE D, H®RIER
W£& ST et 2 BURE R FOBE R B R B BB A RS R B R 2
B, AERABENSEIMNERMT A (FD) H17HE: EPOoE (Degree
Centrality) : 57 s HEMEMN SHNE, BFESANEM (Indegree) =
HAEE (Outdegree) , s HiEER TR MILT U A2 iAot
(Betweenness Centrality) : 54 22l B S HFEZIX M M iR iR 12 5
R B IR R PR AR R M B b . AERBE M R & s O tE (B, f8
MMEZ MR A A rotE (BE, A2 HARERIRZmD 1 E B0 2t 5
AN BEBE MG R0 SRR KRB . FRATTAIRAE 2 RUME PRIR BE il b AN B
ML M F18E K I RBHR IR . Salmonella, Anaerococcus, Cloacibacillus F
Neisseria. TEFEPRIA B EE piE T 8N EER RS0 18RI KBAR IR :
Aggregatibacter, Catenibacterium, Salmonella F lachnospira. £ B4 B
R FEMR J7 (0 KB 2> FERES 1E 2 BUNE PRI A0 PR 55 W& 5 383 i v 394 in B
/DB AR . Salmonella ££ 2 BYHE FR % FOHE IR % 15 75 8 8 B B U 48 R T
G EEWEH. 224 EHESHT, T.DM I DN £ 78 EE ) KR B
R 1-2.
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Fig . 1-8 Network analysis of intestinal flora in T,DM and DN (Betweenness Centrality:
keystone species within each ecosystem, low values to dark colors. Outdegree: number of edges
originating in a node, low values to small sizes. A: T, DM intestinal flora network . B: DN

intestinal flora network)
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# 1-2 T,DM 5 DN BHIHERBHTU —BIIERMERES
Tab. 1-2 The changes of intestinal flora in T,DM and DN

patients were consistent and specific

Taxonomy

Lachnospiraceae

Lachnospira

Faecalibacterium

Roseburia

Coprococcus

Lactobacillaceae

Lactobacillus

Megasphaera

Enterococcus

Atopobium

Clostridium

Coprobacillus

Anaerotruncus

Slackia J

E: 4 MHXFHCHEZME, Ef: AT HCRONE, KRERTFERLKE

2.5 T,DM #1 DN 8% i H D Re Rk

L T HE TR & AP i 18 B B T REAR X T X FR OB AL HEAT 20 7, 2
ROBE PR AAFINE A B R R Z — B ThREAR L, 7 2 RUBE R L RIBE PR
ERAmIETZERER. SEFAZETREAE . SREKRKAHE. EaRFTEBNHE
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L 2R

KA FERGEE E LY S RIhAE B EH8 (P<0.05) , HimBRRECS. HiEHazs
M. ES PR AREREN. ATRRMZRIETEE A L& RE 2
RUBE PR AR FR Ao 95 (8 i b il 2 R P8 (P<0.05) o TTTHE FR A3 FF o3 AHAR T- K
R EEREPIERE. W EY SR, MR, SRMRES. AR
Rl BRMRERN R EERIAR. W2 ERER KRS E .
REEMEk. BEXTRIERE. ARFE. BREREER. TV
A B, SEEMEIRERR. ARMAS . BN A SN
oF. EFRIERRE. MRFERS. i MERAMEBERAHMEHERNED
e EIE0R, MOAZ QW oh . BERAEY S . KREEYE .
RNA ¥z, 55 Sl . FRARBEARMNOEARED S RMB A IIEE
Z TP (P<0.05) .

2.6 T,DM 1 DN IfiLi# #JEFE 4R

MixATE 6 (IL-6) FIMiE C kM EF (CRP) A BREE 2 5 1 KAET
B0, BAIKTEL T 2 B PR ADRE R B R A MTE AN R 6 Bl C RMEE
R, L, RIS, FRFERAMLFRNE 6 FifLiE C
RNEAREER TREMRY (P<0.05) , [N, 2 BERFEHALEANE 6
M C RMNE AW EE S TEXIRA (P<0.05) .

AV —BRA T MIFHF RIS B W H R CHME, il 1-9, 206
H#Al (Coriobacteriaceae) 5 MM1iF IL-6 A1 CRP Ffhiats RELH IEAIK: T
Lachnospiraceae. Roseburia. Streptophyta. Clostridium #1 Veillonellaceae 5 i
IL-6 #1 CRP Pifnfatr 2L iR K R . AP Clostridium] 1 Acidaminococcus
5 iniE 1IL-6 AKFEPHIEMXMAXEK; Blautia. Coprococcus F1 Haemophilus 5
i IL-6 /KRB H A< HI55 K . Faecalibacterium. Erysipelotrichaceae 1
Lachnospira 5 1fiLi& CRP I H MK &
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Serum CRP

>
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sw

sorum IL-6{ngiL)
serum CRP{mgIL)

oriobacteriaceae
[Clostridium]
cidaminococcus
achnospiraceae
Roscburia
Veillonellaceae

Blautia l 02

‘Coprococcus ;

-02

SMB53

Hacmophilus i a
 Faccalibacterium

- Erysipelotrichaceae
Lachnospira

Streptophyta

~ Clostridium

TRE = CRP

1-9 T,DM F DN B % SOEBAR R BB KRB ST, A: 1% IL-6, B: 1% CRP,
C: MXMSHT, *:P<0.05

Fig. 1-9 Correlation analysis of serum inflammatory indicators and bacterial flora in Type 2
diabetes mellitus and Diabetic nephropathy patients (A: sream CRP. B: serum IL-6. C:
correlation analysis. * : P<0.05)
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3. Wik

ARFFEIE R 2 BUBEFRIK (Type 2 diabetes mellitus, T.DM) FI¥#fR% ER
(Diabetic nephropathy, DN) 83 i7E H# K 7K, T,DM #1 DN B Z figiE
RS RN BN o ZHEEHEERK, X5 JFTanti FHTREHE X
B, B FRIFEAFRNERAEEXIZHRXEARYWER, FRX AR
REEHEERNREEATEERDY, BEHARRIBRFEEHEEE o
ZREMFEHIART . i, AEHARERRFEEHEER EEE 1
TR, TORMTEITEG EFC ), ABFfdh 2 RURERA BEFERA TR EE
FBH BRI /AR B R TFRENRE, EXAFERRRE
B B K. 1E PCoA 24T R I 2 BUBE R B4 AR R 5% B g
EEBAEMTSIT2ER, XAT§RE N T,.DM 1 DN B& 8 HEREEERE)
[AUFFE TGS, FABARACER LB AREL, ., FETTKF L, FEEE MK EM
BIE 2 BURERR AR R Bk e E i BERD, ERKFL, EBER
JB. RARBER. BHREMERERAE 2 SRR FOE R % B i iE
ZEWD, ERIKF L, A ERIE T,.DM A DN B2 g EE L (P<0.05),
XA 2 AT S BTRIE, FHKarlsson X, ZEMRREEHER
251 I Lactobacillus sp. ) S 2 Clostridium sp. {198/ [36], Junjie Qin FH A
RIFEIRR B EEB T T RAEMHENTERER (Faecalibacterium)
. Clostridiales sp. SS3/4 RF K HE/E (Roseburia) FRERK, THZEUR
HInLERE. HAERE. BUNE. BERESEHRKRRAEE NN,
Kasahara, K SR A KNS @D S RRRMT FTRENESEEHETRTRK
FFE, TR iR ESK K SOER FKFE—ERE LR sh kRS
BERA/NGT, RFFAMAR BRI AREREXRGEA ST HTREH LA
B8, fERpE R B ThREA (L 5T T.DM #1 DN B&F BFERSH—BEN, W
iR, EEEMZEERE. SREKRAE. EaRTEMAXLCENEER
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F—iy 2 RBEFRPRLRERRETHEAHRAERIHRT

EYERIIEREEE, HHMBEREAYE,. AEESE. ESEIHH. 4
BREH. BFERANZRENME A £YWERNEE TR, ", T.DM
DN E2&EE s R B ML

B T,.DM #IDN BEEHEANFEL —BHNBNES, ERENEEAEE
AMRFEZR. W, £RKFL, BREBEBRREAFEENE, THFR
B, DNEHER. REB. Dorea BERK. F£RKFL, BEREHRASE
FEXTERAHARLY, EFRBFHEERFMEYL . @it Xtk T.DM F1 DN HI 5B LR,
IR, BRFEEFREEZHERAERE. TRERB. FREREFR, a8
ERREFRED, #n, XEEARERRRRERERRRERBERER.
Besh, BATESLAX S T,DM FI DN B MEEEE, A MRALET AUC
B, k%E) 93.50%, REIRIFAIX 4 T,DM F DN B . xFHEAFTERE AR OTU
BIERTER. B EBRER. plebelus. BERBBAMATHFRERS, WHE
id T,DM #1 DN B & B E R A E N E B R E R, sE% X T.DM # DN &&F
HATERCH . SR, AEAREHRFANR BMIL. MIREREFERWZMW,
seah, BRBEFERMATIFFITRIE, #—PHHATEHREXREERY
R, FEBRAMEMNBBAT R AR R FHATRIUE. Fe, MESHEIM, 32
RFERAAGE R AR B EEES RERAL W ANEBEEIHEE, #—5
UESE P& B R R BTN A .

18 £ 4 5 A REMR I HI #84 Bk K AL & 7T 42 3 Jfy 38 B8 B 43 e A U 2 1k o e e
i (Short Chain Fatty Acids, SCFAs) , fE#EERiBRA{LEENTE IR HLRER,
MERAREERNMEREREFTTRERYR, I, HERHREELSE
BEMREARRATMEETENSERE, FEFKEREFE, MHHERE
RAEATFHIRBERNTTER TRHEFERENEE . HERHBRETIERET
RRENESST, BLRBUECEREEE L AR EEM B W, & L4
RN G ZEEREL3Z{E Gpr (G-protein-coupled receptors, Gpr) 43 Fl Gprél
RIFMBICHLE MBI THRERY, BArZh e B RIS SCFAs G BEMEBLZAM
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MREFARNRNGELERY, FLMFRTEE (SCFAs BWEERD) H
B AW KRB ERARSEHENMEER Y, RhhEEES
ELATENUA R A DR PR, T SEURE A AERE I T %, il BRI 43 id
oK, NSRS AMINEEZH. MY ERNEERNERE. EXHFR
H, FIBEYZEE] T,DM 1 DN B& i h Ei8je mERBRERE . & 1T RE M
REBEERD, MXEERETAA-AEENEREE BB REERAE B 2R
#AP, FErf T,.DM f1 DN BEFMEFANR 6 I C REEANKERES T
REXEYA, H4, ELRERFEEMHRESMTBRI, IE CRP 5
Lachnospiraceae. Roseburia. Lachnospira #1 Faecalibacterium CE.75 F=H1%850g il
FREE ), TN ARERE) FEFAMERRKA, M IL-6 5 Lachnospiraceae.
Roseburia #1 Coprococcus HAFFEFAHRIIK R, IR 2 BURE R & AR IR R
B R T A T B A T Y VB2 T R R i R I R T AR BT R A

KRR T EPLNEABBREERA, HRERNERAT - EHNRER
P, EEEE 0 ANBEAFIAR ERIERA L EYE, H T,DM F DN &M T HEF A
RUEREERBRE, Roth 7T MERERFRRN, FEEEREHREE
K1k BB R FEULE R LA KX BRRE i — PR, TERE
HMEHRGEER AFAFTREIRATRA T A RXRRAFEEEEZ,
FEEHRERNERBATRRAMAT FHE, RROFT AL BAANTS KRR
WA, MEREMAFHEFEX. kb, T,DM Hl DN HEFEVISH [E]§) £ 7 1
SN R — B I o 2B B I X T,DM A1 DN & 38 B B 2 M35 R E
TEFREISAT, KL T,DM 1 DN B& FiERFERE —BHARNES, EENT
T,.DM 1 DN BE AR RS AT, XATNLR K FFRERSE 17415 85
EBE,
4. /NG5

AL 2 BUREIRR (Type 2 diabetes mellitus, T,DM) Fl#E bR B 7%
(Diabetic nephropathy, DN) H& Xt F{#FEXTHE (Healthy Control, HC) fi5i#
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F—Egy 2 BBRAFREAEFRRET HEBAHXIRXNFR

WEHAREE R R IR, FRFMEMRBE BEEE SRR ERRLE
So PN 2 BUREPRAANEE 30 Bl FEIRWE B R ANEE 25 BIE AP RAE, [RIRIER
FERy. HAALRMEREERE 30 FUEARMEST A, ™RZRBUOARHRF
R A A A Z8E R I EAR A, KA =@ B F AN #ERAE 168
rDNA-v4 XUFF, S F A5 A 61 AN G 2 LUy vk 4 1RO Bk . -9 40/ 36 -6
(IL-6) 1 C RMNEH (CRP) . FRAMAEMASITRMF QIME (v1.9.1) 4347
BB Z R R GERREN, £/ LEfSe ST R4 T R E 53
HEGITHERNHERBRREY, SRAEIRRERLRF SIS,
PICRUSt % K 48 D) e Tl %4 BT 43 5 B EAT R 8 B B Th Re AR Akl . T,DM A0
DN B&pERBFEZ SRR RBAREARF (P<0.05) . T,DM M DN &
GEFBRLZ—BHENES, WEEREE. RERER. ZHRERBMAER
WEEE T (P<0.05) (EPHEHEFERFTRENEFREERK. THEEM
MIEsE, T.DM 1 DN BHBHER KL —H 6. T,DM H DN MiE KAE
FeirBEE R T ESE, 128 T.DM 1 DN £ S #H R T iR S BULE A ETE
PR EFHERE . T.DM 1 DN B & B R A — B RZR—F BmEmD>, ERN
BB ERARAENRL, AP AESHEREFIHERERRERE S
R A R SRt T 4 At
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ARy 2 BURERRWANRE R B R B IS I A

ERABBUCHEIT R TR A FUER —F RS 2T MiE . /R HER.

RELFHRAEROER, FARAEPE. BREHRES 9 mER, ¥
TS A RIS ERE BT AR EYEE. REBLE. REREETE
BENH. REEREAGRUSEMREERE RIS SEE, REHBOCRS
BT, SERRECEBCLHREEFESFIES (BEA. K. &%, &
WE) RS T, ERUFEMOSFREES:; BEERBRTREBIED ST
HERNEYSFHRBIART. WUTHERAWEERREFERGNEART
2 UTERARNE, TARRENE FESSIER T 2AR 2S5 A
FAME, KENEX2BEFRRE. RERETHENNES. 2REYR
RN AR

FERE—FR, BARN T 2 BIGERBAE KRR SR U REREEANFL
BERATRRER, 4, SREABMEUEFEEZNERFEQEFENEZAK
HERBRETEWE? T,DM M1DN B&EEH. LHREFTUREHEE? A
TR T.DM 1 DN BEFMEEBHZRZRAZMIE 5 XHREARIEA
%), FEEMBERIEEZEY T,DM 1 DN BEHNERISEEE, DIRES
T,DM #1 DN B& L A2 WA, RAIMA Quan TOF (BHE KATHIELO X+
MEFRAAT TR ST, Quan TOF SRA T 5000Hz ML LR FABOLE, &
ARE BB EEGH REHEE FRUSEIEFRE, 7T LEAR FRE] A 585
JUAEILTHREIEOE RS, S ERREBAFR, BOTHLEE
BTN ARG AN BRI . E4h, Quan TOF JHRR T SEARIA S EI7 1K), #t
—BIRE T LIS ENE. X—SutERERN MY - EEF, X
FEATRER LHTRBNBIE RGN AR EARME X RE Quan TOF it
WACRHAERG, BTALERSE, BEHETRR ETRECHABREHET
B2 RIFRTT R EEEGE, KA TREITELERETCEANIER, R
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BEMFS MRS, Ba 7 REEERMTHREIRE.

1. MRS
1.1 BN R EH RRERT

2018 4F 11 B £ 2019 4 2 A#ilE], UBFERKFERLER T OLHA 30
Bl 2 BIBEIRR B . 25 BIFEIRIR B R B, UK 30 BIEEME. INIRHE: (F
Br#iZ BT T,DM 1 DN £, FANRRHITI@FEEG B Sk @RE. TEHE
AR I 1N A AKRRAREGEIABEARETE (Control, C) « HiFRAR
H: BEBERRBREHTIRBFR, FH<182, LTHEHMBEIAN, &
1 M AERSRESY. SMNEAEKMZERKEE 3ml B THUESFIRMLE 1, LA
3000r / min B-C» 10 73694 B MIE E THiH EP &, EFT-80CIkFE-
1.2 HaATAE-FIVER ZBREEA

MEFHBERASTTFEREKN, STRBAME/NS TFEREMZKKRIELS
R, MRABWBNNHAEEZRAEA. N-80CERMBRA, BFHIK L
. FABBRBEL 150 4iZ8EZ 0.6ml EP &9, AFMA 10ul MiEFEA, B
Mm% : #ZkE=1:1.5(v/v), #&HE 30s, 4°CF, 12000xg &> 10min, BL_E{EM Sul
5 15ul CHCA (o-#E-4-BENER, BMEAF) ZRBES, WLEER &
R 1= 1:3(v/v), I -EFMBR. T 2ul —HMBRERESALE (=1 AKE
) , ZERMAEETEETERYGE&E LYK,
1.3 JRIEHHT

£ F AT E4X Quan TOF (R%) X4 & 1000-10000 75 Bl A #) m/z E#E1T
B, FEef, BisMr (BE, SHREERNE, ) MREHHATRIE. &HE
30 FERIME R i H m/z BT R SR BT RO AR BB SUMF, (A R B R HE 3
TIH— B EE T A— e , B2EE MR 1000-10000 JEE
WHIEREERT 30 8 m/z E (BIELERE) BIMESTERE. {£H PCoA (XA
ST AT R AEE. BENLARARER AR,
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2. 58
2.1 (XEBMERESREENMS
AT RIEROERSE, R SERRRESFELR LA 6 MNERIL, BL3253,
5047, 7641 1 9100 &g (wz) fEAZ%, HHIELENBENEZRRZY. WA
2-1A, ANSHEMEITRBERRF RBAHNA 6% 2.33%. 4.57%H 8.67%.
ATRAEERFEMERE, F—GFEMNSEIETREIFG, ERRME
6 IX, LA 3253, 5047. 7641 f1 9100 ¥ (m/z) 1EASH, HREENIBER

BR A A 2-1 B, GNSEEFZNTEERE T RESHIH 9.65%. 6.24%.
0.64%F1 4.91%.

A 800%
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Fig . 2-1 Variation coefficient of peak absolute strength
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2.2 T,DM. DN &3 5@ Bt Bl 4 3 Al x4

£ 1000-2000 JEE N, FEEEFRFLAKE, FibIRATRE 2000-10000 &
B N ELA5 8 B KT 30 AE#EAT 04, FLIRENE] 508 NME R, FCARE oAt &
2-2, HEHARNEE (nz{E) , AMBRENEE, 7 2000-5000 EEANH
335 /Mg, SFTAIER] 65.9%, 1T 6000-10000 Ji B e FT &7 ELFIELAR o

BAIET bray_curtis BE BN & A & BER # 1T PCoA 4047, W& 2-3A, T,.DM
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Fig . 2-2 The frequency distribution of the effective peak range of all samples
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Fig . 2-3 Bray_curtis distance (T,DM: Type 2 diabetes mellitus, C: Control, DN: Diabetic
nephropathy)
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Fig . 2-4 Prediction model .A: T,DM model;: C: DN model; E: T,DM and DN
authentication model; B: The top ten peaks that contribute the most to T,DM model; D:
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The top ten peaks that contribute the most to DN model; F: The top ten peaks that contribute

the most to the identification model.
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Fig . 2-5 The relative strength of peaks between groups (A. B. C: The first three peaks, which
contributed the most to the establishment of type 2 diabetes mellitus model, showed relative
strength in T;DM, DN and healthy control serum ; D. E. F: The first three peaks that contributed
the most to the establishment of the classification model of diabetic nephropathy were the relative
strength of T,DM, DN and healthy control serum; G+ H. I: The relative strength of the first three
peaks in T,DM, DN and healthy control serum contributed the most to the establishment of the
differential diagnosis model of type 2 diabetes mellitus and diabetic nephropathy)
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