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AHFFEClE T2DM 35 50 4 Ll #E 15 42 Ricligh~ 4 7 v RNA & 7 L A fight
F X O RT-qPCR &% F W TgT L 72,

~A4 27 v RNA 7 L A fiitr ofEF, T2DM BE cldf@i A e gL, 19 o ~4 7 v
RNA 23 2 5L b, 71 fifED~ 4 7 1 RNA 23 0.5 {5 R FH %R L7z,
¥7-. T2DM ICHRINTH 2 LME I N TV B~ A4 2 1 RNA O CENTIc 75 4 B E
ZHER L 7= 4 FEfED~ 4 7 1 RNA IC 2T RT-qPCR I X % fi##7 %17 > 72, miR-126-3p
i T2DM THEICK F L, miR-10a iZFEIC LR L Tz,

H—n< 4 71 RNA KT — 25 XKk BERERHEBIZR O Wi d o 7228, HE
D~A4 278 RNA Zfladbe s 2L TT2DM 2 ERECHRIT 2 2 B TE 72,
AKHfFRIck v, =4 717 RNA O T N2 T2DM OZWcHEHATH 2 L 2L I L
720
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Diagnosis and staging of type II diabetes mellitus by measuring circulating microRNA
Yukichi Takada
[Abstract)

Type 2 Diabetes mellitus (T2DM) is one of the most common diseases in the world and
its prevalence ratio is still increasing. Patients with T2ZDM have diverse
pathophysiological changes such as macrovascular, microvascular diseases, cancers as well as
abnormal glucose metabolism. Thus, there are urgent needs to develop relevant biomarkers
for the broad range of pathophysiology in patients with T2DM.

We analyzed the signatures of serum miRNAs with the miRNA array analysis and reverse-
transcription based quantitative polymerase chain reaction (RT-qPCR) in 50 patients with
type 2 DM (T2DM) and 15 normal subjects. Array analysis showed that 19 miRNAs were
up-regulated more than 2-fold and 71 miRNAs were down-regulated less than 0.5 in T2DM
in comparison with normal subjects. Top 5 of up-regulated miRNAs were miR-3619-3p,
miR-557, miR-6850-5p, miR-3648, miR-4730, and 5 of most down-regulated miRNAs were
miR-5100, miR-4454, miR-1260b, miR-7975, miR-6131.

We selected 4 miRNAs for validation analysis with RT-qPCR based on the abundance
enough for reliable analyses and disease-specificities reported in previous reports. Serum
miR-126-3p was down-regulated (3.21-fold, p<0.05) in T2DM, and miR-10a up-regulated
(1.94-fold, p<0.05). However, none of single miRNA had significant correlation with
clinical data and state.

Data of the paired miRNAs: miR-10a and miR-200c or miR-126 and miR-10a, clearly
differentiated T2DM patients from normal subjects (p<0.05). Our study showed the paired-
miRNA analyses as the more relevant diagnostics for T2DM than the single miRNA

analysis.

[Key Words] Type 2 DM, Serum miRNAs, Biomarker, Staging
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2 BURERSH (T2DM) i3 R Cie b — i aEE D 1 o Th v | FEEEHIIIELAE D HfE
MIC®H 5 V2, R (DM) X 2 flic Kal vz V9, 1 BRI (T1IDM) 13 B C R R
D1FETH Y, B LM OEAEREIC L 24 v R ) VY OGWALRLRETH B VY, %
ik L T2DM BB ER, EEAEZ 3 Lo b L-REERE, EROFERNIEE
PICERT 2 2 L TRIEL. 4 v R Y viRFilk o2z 3 19, DM @
95% (3 T2DM T b, HHF T4 EALUESREEL T3 VY, T2DM D2 W7 i i E
B X OBt~ 7 1 v v (HbAlc) & Fl V72 B EE 0 Z#TIc X > TiThb i s V9,
T2DM #E D 10% 22 WiFIC R P 7Y F—=v 22 2 LT3 22, T2DM ic ¥k
F 3 A2 d Tk L O QOL 3 HERm MM R E (CVD) 103 X OHE RIS TEIZ P B
(CKD)® Wiz k& fEF SN2 1219, CVD |3 T2DM BE D 32.2% A F4E L, T2DM i<
BT BHEFRERND 9.9% % T3 19, T2DM HE O LAERELRIZ05%TH Y, @
WEHEDOH3ETH S Y, £/2, CKD 12 T2DM HE D 42.3% 03 FfE3 5, JE T2DM ¥
DFHFEFIL 9.4%TH Y, T2DM O CRZIEIMI ¢ 3 EHEULREFRD 1 OTH 2 19,
T2DM ## D QOL i Lit® CVD, CKD DftfflfEE L EYYE, M LIk > TEr I N
% D2 5 C T2DM OJREZIRAEEST 2 2L D TE 2 F~v—1—1%
T2DM DIRFERICKE S HFE T2 L HTE 5,

~ A4 7 @ RNA(miRNAs) i3%5#4JF 2 — F RNA TH V| N THL Ay vV v —
RNA(mRNA) D3RR # HE T 2 & CHEETRAZFALG L T3 191D, L IREEEE
L Cldseciiulgia, b, 7R P —v 2 BEERICBEE L Twa 2 e rlEInT
W3 19, <4 71 RNA @ 1 #iZMes-eEsRmi b icitt 2 n s,

s Mg (EV) 13, F /%4 X (50~1,000nm) DR T-CTH Y., LMD OB
figZR OMAIc~ 4 71 RNA Z#nk L CTw»w5 2020, 2ok Hic, fHERLTwE~A 7nm
RNA (3, filgfloa i a=r—v a VICEEARDTTH Y, fEBR~4 7 1 RNA OfEfTic
X o T T2DM BEDIRRENEZA LI 2 2 EXARETH 3L EZ B, KiTimicsw»
Td. ¥4 7 v RNA PRS- CEEICS 3 2 Wi S 2 LG ST
% 22, Z 2 TR TR, T2DM B 0 Rl s X G HHEICRES 2 1M 4 ~<—7
— L LTOEBR~ 4 71 RNA & H L CTif5E% 1T - 72,

I H®



AWFFEClE. T2DM O FAF R, AOHEZSHICELS TE 3[4 A~—h —o%ER%Z Hig
L. 1. T2DM oZkicHHTZ 2~=4 71 RNA oL 2. T2DM O&HHE & & < HHES
3T5~v4 270 RNADEERD 2 SixHE LT

I 5
AWZecly, T2DM £2# 50 4. @A 15 4520 R e Lz, T2DM BE o2k & IR

PR IE, HARERIN S OFEHEICHE > TIT o 72 2 A 15 413, 21 /%2> 5 56 %
DEMIL, KHE66HTHY, T2DM B X MFFETREEEREO T WHE L Lz,

IV P Be g

AWFEIE. ERREREAR A HEE &R B2 K% 5:19-1fh-070) B X ' m AR
Beiff e imiR & B & ORGEAFE 5 :333) I K W KRS, TR CoEBE» bRIEEICL 4 v
TJHx—hLFaviey FEETCEL -,

vV Uik



V-i MO FEE X CRTE

i3 25°C, 30 M oMEEE %, Fin< 3,500 rpm, 10 53 0iE LA BEE 1TV
L7, 2DHBETHA X 045um DAY TL v 7 42—l #H$ 2% %T-80°C
TR L 72 290,

V-ii RNA ol

&S v 7 h b o~ 4 27 v RNA i iE, NucleoSpin miRNA Plasma (£ 51 734
A) T, Hff 7w b a i it o7z, 300pl DIMIFEIC 90 pL DT 4 > 2Ny 7 7
— & MA7t, MiEZ 5 BBEAELT Yy 7 AL, Fa—T7RAXY FT30MEHELZ, KIC
30uL o v 7 EEWAIZRML, 5 BRHALT Yy 2 A LT, %D 11000 rpm T 3
SR LEEL . 2 v O ERE L CRiEES T, 300l o BiEEZH LT 2
— 7L 400 L D4 Y T a3 — b 3ul OffEH miR-39 (cel-miR-39:1 fmol/uL) &
BAL7, 700 il ORAEWEZH L WFa—Ticky P LA 7 AL, 11000 rpm T
30 WELEODEEL 72, H 7 L1025 L7 DNA 25k Ny 7 7 ChEL 2%, 30ul @
RNase-free-water % # 7 1 filZ, 11000rpm. 1 7rfEliE-L7#EL <. RNABKR %1572,
HHH L 72 RNA (ZHIE £ T-80°C O Ml TERAF L 72 2930,

V-iii <=4 2 v RNA 7L A gt

~A4 278 RNA T LAfTHAOY v 7 e LT, i As L T2DM DI 5 4
(HbA1c:8.4-9.7%) % # NEFNHFBIEA L 77— AIiFE Lz, T LA @B 7 — iR 5
fH L 72 RNA % H > T DNA Chip 3D-Gene (L&) ©f7 -7z, DNA Chip 1
2632 D 7T u—7%FLTHY, ~4 271 RNA ZHENICHRITST 2 2 L2 H[RETH 5

30)
o

V-iv RT-qPCR %\ 7z1iiE <4 7 1@ RNA osERIIIE



HH L7z <=4 27 v RNA %6 High-Capacity cDNA Reverse Transcription Kit (Thermo
Fisher Scientific) % H\>CHI#ify) DNA (cDNA) Z{E#LL 7z, 0.1 uL dNTPs (100mM),
1 pL MultiScribe Reverse Transcriptase (50U/pL), 5 uL 10X RT buffer ¥ X 8 4.225 pL
RNase-free-water Z{A L v AX— I v 7 A%l 7z, v XX —3Iv 7R Tul, 2—7
v b~A4 27 v RNA ICFFEN 7 77 4 ~—3 pL, cDNA R 5 pL 2B A Lifin 5 RIC % 1T
> 7. WEREK)GIZ, —~<1r % 4 7 5 — (Thermo Fisher Scientific) % H\WCfT- 7=,
OGBSI, 16°C 30 43, 42°C 3043, 85°C543 & L7z, ¢cDNA (Z-20CTIREL 72, EE
IR X7 —EdiEKIG (QPCR) X, TagMan™ Fast Advanced Master Mix (Thermo
Fisher Scientific) & U 7 & 4 4 PCR % & (ABI7500fast: Thermo Fisher Scientific) %
WTITo 72, 13 v I AB72D, 10uL 2X TagMan™ Fast Advanced Master Mix &
7.67 u L RNase-free-water % 5 = — 7N TG L Master Mix Z{F# L 7242, 17.67 uL
Master Mix, 1 pL primer according to target ¥4 7 1@ RNA & X ' 1.33 puL template %
HAL qPCR 21T o7z, qPCR &%, 95°C 10 43, 95°C 15 7, 60°C 60 #% 40 %4 ~

V1% <E L/ 7—: 29)32)0

V-v  288CT3R A/~ 4 7 1 RNA i

2°88CT 3RiZ, ¥4 7 u RNAEBETOREN LTTED 1 2TH L, &V v T Lo
Threshold Cycle (CT) fEiiZ, BHAJREREH Y V' F AR ITRNDY 4 7B E L TE
FINd, 22— v r~A4 270 RNADCTEIPOZRNL 74 L7 cel-miR39 (1
fmol/uL) ® CTl%ZLFI %, T HICELF W=D CT oz (ACT) ZHWwT 2
AACT AR $ % 2 & T, fF#H & T2DM & D~ A4 7 1o RNA FREHEZ L 72 32,

V-vi R



Mann-Whitney U ##7E : Mann-Whitney U BEIC X 2 FEEREZ T o7z, ¥4 71
RNA (T8 H ., —EDRMITHKIE L e\ 72, 2HHICE T 5 —&ki7%- X7 X b Y v 7IRE
THHMELY bEYTH 2,

7Y v OMBRE : T Y v oMBREUE. 2 00 v — T oMBEEE RO 572
0O fREVRIENT T TH 5. AL TIE, @HE L T2DM 0D~ 4 7 v RNA O
B % T3 2 720 1l L 72,

0 Y RT 4y ZEEGNT  m Y RT 4y ZEESHTIE. 20D N — TR T 5720
DEBEARMBTTETH Y, BARICE T T VX LI Y IARKED 2V — T I /s % 5
G2 THlT20ICHATH 2, AFE TR, HHFHE L T2DM %I #ES 2 72
WCERI L 72,



VI-i T2DM #EE DK T — £

T2DM % 50 4 (B34 4, Lt 16 %) #4% e L7z (Tablel), FH4EHNIT 65.32
W% (32~93 /%) TdH Y. BMI D% 25.7 (17.4~39.4) TH - 7=, HEBHEED F
X, ZEERR A 168.9 mg/dL (76~364). HbAlc7.8% (5.3~11.0), L7 AL 73 v
(GA) 21.1 % (14.6~36.5) LI dEfETd o7z, HAWERME A2, HARRBERS
FROEMEICX Y 50 41324 (64%) ICHIRERIE, 184 (36%) ICHIMEAE, 34 4
(68%) ICBAEDFE® b7z (Tablel) ¥, %7, MKHREIEH(AST, ALT, y-GT,
HDL 2L 27w —, LDL a L x5 u— fEfERG, FRmERE. Ak, /MR
PHRBEHA(REA, 7 b vk, vavy 7y R oK T — 2 b 57,

Table1
Clinical data of 50 T2DM patients
Indexes Number
Age 65.32 (32-93)
Sex
Male 34 (68%)
Female 16 (32%)
BMI* 25.71 (17.4-394)
glucose(mg/dL) 168.94 (76-364)
HbA1c(%) 7.81(5.3-11.0)
GA(%) 21.07 (14.6-36.5)

Complications
Neuropathy 32/50 (64%)
Retinopathy  18/50 (36%)
Nephropathy 34/50 (68%)
Dosage
Insulin 22/50 (44%)
* BMI, Body Mass Index

VI-ii  fEERIME~ A4 7 v RNA © 7 L A4 figir



T2DM ICFF RN 2 IfliE~ A4 70 RNA ZHL»ICT 57201, 2 v b u—AfE (n=5)
L T2DM ## (n=5) O 7 —AIMiEZHCCTT LA 21T o 72, T L A fbTICIZ
Human miRNA Oligo chip (3D Gene) # F\» T, &5EF 2632 o~ 4 7 v RNA % f#HT L
7z

FRATIC & o CHIEIE & L7z FEBIE A 100 LA E O fi & RV TR L 724551, “FEMEIE 25 ©
HH, 190~A4 270 RNAZ 2 fELLERINL, 71 ©~ 4 7 1 RNA 28 0.5 f5LA Ficifid L
72o T2DM E# Cixd EF L 72 EfZ5 2D~ 4 27 v RNA i3, miR-3619-3p, miR-557,
miR-6850-5p, miR-3648, miR-6850-5p, miR-4730 TH v, LK T L7 521 miR-
5100, miR-4454, miR- 1260b, miR-7975, miR-6131 TH » 7z,

Table 2
Up- and down-regulated serum miRNAs in patients with T2DM
Up-regulated Down-regulated
rank miRNA ratio rank miRNA ratio
1 |hsa-miR-3619-3p 7665 1 |hsa-miR-5100 0.086
2 |hsa-miR-557 5972 2 |hsa-miR-4454 0.117
| heamiR . ARERN.En A 210N 2 lheamiR_12AN0K | N 12?7




VI-ii RT-qPCR % fil\>7= T2DM IC 513 3 I~ 4 7 1 RNA o5& BT



T2DM i F1) 2 ik n AR & i~ 4 2 v RNA OMBEA% GRS 2 720, 7 L A gt
DT — 2B XU T2DM KB 3 lifasfEE &~ 4 7 v RNA & oBfR &2 #E L 72 8Tl %
%H#I12, 45D~ A4 2 v RNA (miR-126-3p, miR-21, miR-10a, miR-200c) Zi#ER L. fil#r
Z{To 7,

T LA T DS R TIE, 9 E D miR-126-3p (X 2632 D=4 7 1 RNA ® 9 % 320 iz C
» Y. miR-21, miR-10a, miR-200 i3 S h7xp -7z, T2DM # (1.96 + 2.27, n=50)
Tid. EEERE (6.17 + 1.85,n=50) X » HEICIE miR-126 L RAAME T L Tz

(p<0.01) (FigurelA), %7z, AUC(Area Under the Curve) it 0.98 (FigurelB) T& b,
Bt 71y b A 71liF 3.56 TH o7 (K 0.92, KPR 0.94), XL T miR-10a 2@ #E
ICHA~EEICHEML (p<0.05), AUC I3 0.74 TH -7z, miR-21 & miR-200c i3, XfHERE
& T2DM Hi#F L ofMICHERE 21320 bt - 7= (FigurelA),

F7-. MiE~A4 270 RNA LR T — 2 OB Z MR L7z & C A, Iflif~4 7 @ RNA &
fRR T — & & OimWIHBES I R & 1 7x 2> - 72 (Table2),

A B
miR-126 miR-21
12 018
‘ o w "
1a ~ 0.14 = =
1 B '.:!012 £" "
i ¥ 008 L ot
£, 0 W -
004
2
: o il = ol AUC=098 | .- AUG=0.53
Control T2DM Control T2DM T Gpeaiticty " v S.p!sciﬂc?:y o
miR-10a miR-200c o] = .
0.03 . * 0.035
. - HH_I .
0o 0022 T £ i g{
H o o i F
" 40015 & 8
E‘”’ '_—r_| Ec.m
0.005 0.005
T J— o € as AUC=0.74 | AUC=0.51
o
Control T2DM Control T2DM Y Speciicy Y Specificty

Figurel RT-qPCR %% 272 T2DM 12 13 3 I~ 4 2 © RNA o & 81T

filEH N & T2DM olfiiif+~ 4 7 v RNA $HE K, ftfhidsht =~ b o —n(cel-
miR-3DI1Cx T 2HNFHETH Y, TAZ2 IV ZRZ7 3 UREICL2HEESH L L &R
LT3 (p=0.05)(A), %~A4 271 RNAIZE} % ROC Hif(Receiver Operating

Characteristic curve), (B)

Table3
Correlation of miRNAs and clinical states
HbA1c GA 9 miR-126 miR-21 miR-10a miR-200c

Age 0.42% 0.49" -0.05 0.21 0.26 -0.30
BMI 0.01 -0.24 -0.01 -0.01 -0.18 0.05
Disease duration (Years) 0.40" 0.22 0.07 -0.12 0.12 -0.10

Glucose (mg/dL) 0.36 061*  0.16 0.31 0.15 0.10



VI-iv  T2DM ic B 2fsilfED < 1 7 o RNA FEE]
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T2DM #£E 50 Zic B, [fMiFEFH D miR-126 12K F L. miR-10a |3 EF L 7228, 2 ff
D~ A 71 RNA OFBEIZ, HbAlc® GA & Y DK T — 4 &L OFEARMBEZ R & e
-7 (Table3), # 2T, 2D~ 2710 RNAZEL KR T — CEHMli L 72, EERR
WE, AARERE S OHYEICHE > T, HbAlc & GA Zfl\VCiTo7, 50 ZDHEED S
5, HbAlc 7S 6.9 mg/dL Riio BFIZ 94, 7.0 25 7.9 DHEEFIF 20 4., 8.8 LU LA
Fix214Th oz,

IMiE miR-126 (X, HbAlc {23 7.0 Z#z 2 L HREICHML 7228 (p<0.05). Z DffIZ
BEE LD D THED o7 (Figure2A), miR-10a X, HbA1 fEA 7.0% % # 2 TE W
T2DM OHEE F 72 13 HE ORI ToO RN L T 7z (Figure2A), GA flic X 2%
$HClt. miR-10a ® &2 GA fi & @\ HBA % 7" L7z (Figure2B), miR-21 & miR-200c
iX. HbAlc & GAfH & OMICHERMBIIR S ixd o7z,

11



miR-126 miR-21
14 0.18
*
12 * 0.16
0 — ' 0.14
1] 0 0.12
® 8 T * B 01 -‘V T
2R —_— o0
E ¢ x ﬁ-r;?() 06
oo f ! o 0.
=4 J‘ -‘eﬂ 04
2 Ii i_-_r_‘ ’i‘ 0.02
0 0 - e
Control ~6.9 7.0~7.9 8.0~ Control  ~6.9 7.0~7.9 8.0~
miR-10a miR-200c
0.04 : — 0.00
0.035 f L 0.08
0.03 —. 007
1% 0.08
[ 0.025 m:
r{ﬁ 0.02 0.05
ik - 0.04
I 0015 o 0.03
001 o.02 )é\ ’—-‘_V—{
| B2 ===
Control ~6.9 7.0~79 8.0~ ~6.9 7.0~7.9 8.0~
miR-126 miR-21
12 0.18
10 0.16
] ) 0.14
m 8 T 0.12
& 6 é}#% 0.1
?é *" 0.08
= 4 005
. O & ﬁ
0.02
0
Control ~16 16.1~20.0 20.1~24.0 241~ Control ~ 16.1~20.0 20.1~24.0 241~
miR-10a miR-200c
0.035 0.09
0.03 0.08
] 0.07
ﬂi"i“ 0.025 006
7o 0.02 &ﬁ 0.05
Zoo1s é.’;; 0.04
= o o
— ==
0 0
Control  ~16  16.1~20.0 20.1~24.0 24.1~ Control  ~16  16.1~20.0 20.1~24.0 241~

Figure2 T2DM iICHJ )/l & D<A 7 v RNA #38i
W Z L ofitiE A& T2DM olfiif i~ 4 7 v RNA BRI, #thhiishifa v b o —

)L (cel-miR-39) 1k 3 2 N FEBIE T H v . #Hifhix HbAlc(A) B X U GA(B)

I X 2R

HRT =) THb, TAZIVAZIZIUREICLA2EEERHLZEERLTWVS
(p=0.05)(A. B),
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VI-v  #%D~<4 7 v RNA %7z T2DM O Z i

T2DM B Cli, miR-126 & miR-10a ® 2 DD~ 4 7 1o RNA BNHEEICEH L T 7z,
% 7. miR-21 & miR-200c 1. MiEHOREICHEARZIZR S kd 572 (Tabled),
—Ji T, EB D~ A 71 RNA T T2DM &% & f@#H# 2 s % &, miR-21 vs miR-126,
miR-21 vs miR-10a, miR-10a vs miR-126, miR-126 vs miR-200c & \» 5 fHHE DL ITHB W T,
HAR AT OB BB CRIT 2 2 L R T 7z (Figured), v 27 4 v 7 [alj#
GHTCHENT, TNHD 22D 7V — T HHFEHERNICHERICOEEL TW 5 2 e ARINT:

(p<0.05), miR-21 vs miR-200c, miR-10a vs miR-200c D&, 2 FiCHmH» s 7 a v b
1372742 > 7z (Figure3),

T 7z, fEE AL T2DM &\ ) B iz b T2DM [ ChfgRbEE 0 FEIC b % 4T
THAORIE 2R L 7223, IREsfEE 2RI CcE 2 X 5 &~ 4 7 1 RNA offié b3
LNTh o Tz,
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0.02 0.03 0.04 0.05
miR-10a
0.05 01
0.04 0.08 [}
[&]
S 003 S 0.06 °
- o ®
o
% 002 E 0.04 .
° 0.02 ° s e oo °
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0.01 % o, . .
L] [) L]
o . 0 SP ot Teo .
0
; 5 N o : 0 0.01 0.02 0.03
miR-21 miR-10a
0.00
0.09 0.08 °
0.08 ° 0.07
0.07 g oo L
o 0.06 S 005 °
o o
S 005 ° ¢ 004
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002 [ o %p go @ 00 [ % g & L 6% e
001 | woele © ° o le®
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Figure3 #H# D~ 4 7 v RNA Z 7z T2DM D2l
B D~ 4 71 RNA OflAbEIc X - THlip -8 X, #tfiis X ORI AR = v
k& — v (cel- miR-39) I3t 3 2 N FBE AR L T\ 5,
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VI #%

KFE T, T2DM D2 Wil Ic 1) 2 i HiEER~ 4 7 o RNA #IE o F
ZIRGEEL 72,

HbAlc &Effio T2DM H2E 5 A0 7 —lfiliE % w72~ 4 7 a RNA D~4 7 a7 L 4
T CIE, 19 D~ A4 7 v RNA AM@EHH O 7 — vl & i U< 2 500 ERB M L <
W3 EARENT, BlETH o< 4 2 o RNA T T2DM MO EE TG S h T
Wb oE LT, FURIRFLEERE S &/ MR 1< 31 3 miR-3619-3p 3935 | HAIJES
BT T 5 miR-557303D BERIEINEEIC 351F 2 miR-6850%9 2328 1F b1 5, —77,
T2DM ## i B1F 2~ 4 7 v RNA DfifastEaelaE Tk, miR-100 D8 NE L
miR-126-3p FILDK T 235 LT B 3940,

22 THRAIE, TULARHOF— %L T2DM iIcB1) 3= 4 7 1 RNA OfifgakEs c B
LATIR L R RATICHE L, 4 5D~ 4 27 v RNA (miR-126, miR-21, miR-10a, miR-
200c) #3ER LT T2DM ¥ 50 A>T RT-qPCR #ECTERBIICHNT L 72, % Dff
B, T2DM BEFICHWTIET O miR-126 2MEF L TWw3 2 L AR E N7z, miR-126 (3
MR M N RAIIEIC % S IFHEL. =287 7 — Y OEBEEZEIEILT 2 XA 1 =X LiC
BGLTWwa eMEINT VS V2, T/ miR-126 DK T IIEBRERDO Y X7 2 E®
52 LHMEINT LD, KIFFE T, 36%D HBE ITHIEAED, 34% D BH I iR REE
2B Y BEREEBUNIERE 2 AL Tw 3 2 EARB I 7z (Tablel), Z#IChlz
miR-126 13 B g o5 BRI REERE (MDS) THifiNd 2 2 &b TH Y, T2DM
DRFIADETT 2 2 L IC X D miR-126 25 E5F L T 2 ATREME A RIE X 417z 4949,
miR-10a i3 BfEEDO~—A—L LTHIONTE Y 9, BAEICE T 2 JRIIEREE RN+
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> T, miR-126 (ZFHITD T2DM ~—Hh — & (L L 724 F~— 7 —TH 3 [HetE A%
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~—Hh—ThHLAReErH 5, LA L, IiF mR-126 FEREICHCCEEZRT L
DIMEINTWE B, 2Dz, Fhiic X% miR-126 ® L HCTH 2 nJreE% PR 5 72
DT, X REUERMEsHERE I NS,
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Wrd 5,

miR-21 (%, FREDREICE W TRDEE R~ A4 70 RNA D-—D2TH 3 %%, JEFET
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XD Lo T2,
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[FERD 7 70 — FILRZZMEL I N TR, RIFFEICT, HED~ 4 7 v RNA A6
b fENTIZ. T2DM BEEZHREICEILTE 2 2 L AVR S iz, T2DM oJiiEIx, I
BEE S H 720 © 7 KL M NK OREE CEINREE(L, 851 o lh S 238 A I FIE 3
5, £72. 120 <4 7 v RNA FEEOENELETZ2FbH. 1 208K FIIREs~<1 7
7 RNA 123t L CHEBO AT 2 F 2 1910720 o~ 4 71 RNA 2flad by 7z
fEtri, H—oD~<4 7 v RNA OFBEEIT L V. w4 7 v RNA oFffiEFE % X v #Ey)ic
INTRITIETH 2 EWIfFE B 2, RifFEicksVTid, IMiEHTDO~4 2712 RNA DL~
LR T — ZCHHBIE R s im0 T,
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