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Isolation and identification of exosomes of CD4 " T cells in mice
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[ Abstract ]

exosomes to participate in the inflammation and immune response process. Methods Spleen samples were taken from

Objective To explore whether CD4* T cells in mice can secrete exosomes and the possibility of

mice, and CD4 *T cells were isolated from the spleen tissue using magnetic bead separation method. Exosomes of CD4" T

cells were extracted from the supernatant and observed under transmission electron microscope. PCR assay was used to

detect the expression of miR-23a and miR214. Results

expression of miR23a and miR-214 were detected by PCR assay. Conclusions

Exosomes were observed under elecron microscope, and the

CD4" T cells in mice can secrete

exosomes , which offer possibility to participate in the inflammation and immune response.
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RE 7> WS MBI AT BSE TR - CD4 * T 2 S
WMAZ: 55 G S g ADC i R S ik T RE

1 #F#Fn7Ti%

1.1 SREE¥Y

SPF 24t BALB/c /N, 1A 20 ~22 ¢,6 ~ 8
Jel s, W 2 BRI =2 (S 3l b o) [ SCXK ()
2015 0008 |, /)N ERU A 204Ut T b R B B
S 5T T 3 W) S 5 it N AT [ SYXK (JE ) 2013
-0004] . JFH S Sy B 3R RN 45 T B
1 M
1.2 FERF

/)N B EL 40 B 43 25 W (SRR A D) S i il Bk
31 AL ( Miltenyi Biotec 23 ) ) ; ¥ =X 41 g 4 ( BD
Biosciences 23 ) ) 3 /NER, CD4 * T 2 il 2% B 43356 12 37
& (Miltenyi Biotec 2AF] ) ;55 7R il Exosome $2 B
) B ( MERE N F] ) s Exosome 1255 HL B A i 1) & (M
HELS T ) s RPMIL640 1535 1 I 85 3% | B 8 25 WUt
( Hyclone 23 ) ; PBS # iR £k 2% v ¥ ( Hyclone 2
Al
1.3 SLBH*E
1301 ZINER DL Ihk L 40 b YR ol £

W /N TS ANBE 52 T 75% B LB, T
A /N BRI T 40 05 (70 pm) H AR
J G BT 60 mm 40 BE FE ML, A 5 mL /N B
Uh T4 53 VA, A 200 T B Sl 2 A VAL AU 4 Ay
BIRFERAE 15 mL (YO IR /N0 E R L 500
pL 9 RPMI1640 X555 3, il T 2600 r/min 5.0 30
min (7 BCE B AN U R B o S5 /N0 IR
H RIS R A0 M2, AN A 10 mL () RMPT1640 £ 5
B EREBE S, TEIE T 1600 r/min 2.0 10 min, 37
25 I W, WA AT TR
1.3.2  CD4*T 4 B3 mh 4%

PR AS2 18 /0 BRI bk B4 40 B B 7 T PBS B iR
b G2 R TR SR R B 107 /90 L, WM
FKIE CD4 (L3T4) i PR R IT IR ) 4°C Tl & 15
min, J5 LA PBS B2 £5 22 i #h e IF 1600 1/min
25010 min, 75 _FIHWE, A PBS B R 8 22 vh i
PR AN I L R R 10° /500 LK AR
T B2 w1 95 KIfE MS RIS e A v, A
A BT )5 BN A 500 WL PBS 2% Mg %k
3R GEUR 4B, HCE AR 15 mL B0 LIFIMACL
m L 28 WP AHRE S U R AR e AN,

1.3.3  CD4* T 4il &l #6:0)

B a2 REER 70 5 W A F = R T 1600 1/
min B0 10 min J&5, 75 LW, INA PBS B iR £
SRR AN A O 10°/mL KT A) B 80 L
(AN W, BT 200 Wl B9 BG4S R A FITC
anti-mouse CD3e 1 PE anti-mouse CD4 4% 10 pL &
A5 IR EOE R 30 min, 25 F 40 A AT
Lialll 7 VT
1.3.4  CD4" T 40 g M A $H

P4 IR 1600 /min 2.0 8 min J552E |
YW, PG LT A9 RMPIL640 B 97 3L 5% CD4 " T ik
ELZ A 15 2 x 107 AN/ mlL, 15 24 FLAR Jds Fati
BFLAIA 1 mL BRIP4 A9 CD4 " T ke 40 A, & T 40
TR FEAF LR AL FE 20 48 h J5 WS 2 mL 4 R
FIH T 4°CTF 4200 v/min 550> 10 min Z2[5% 40 A1
YRR R, FeR 2 mL b3 MR B A T IR AP
B9 exosome FEUE , IEIR 21T 4°C H & 30
min, 7] UL 3% 5545 v BB Ay 2, A P Y
exosome J= BT 1.5 mL & B 0% 9000 /min
B0 3 min 5 FF B T L2 MK ZE BRI
exosome JZFE 23] 0. 5 mL fE B0 9000 /min
B3 min FHREER LZAKERE TR
exosome )22, $4 4 AT FF BT 5 min J5 A 80 pL
PBS S i 2 it B O I RS WA R U AT I
TEACFRR IR b Bk B85 10 min ff exosome 2 5
TETE 45T 9000 1/min 250 5 min, 5% W
St ) R A2k DB AT KA 4200 o/ min B0
5 min, AR BB ARRD A exosome 2K,

1.3.5 CD4* T 4 fgs st v s g

TET 150 Parafilm i 3% 10 pL exosome B ,
Ht— 5K exosome 75T HL 5% 40 A iR & rh R AR A EM
W47 HA J2 ) R I A exosome 8% 36 1 11 HiAE
TP TP 10 min . FBR T4 EM R (352
FR ) e BT VRS v i vk 30 s J5 PR T UE
—WK, THERE DL % 10 ul A9 EM IR,
% EM W EJZHE ) 2 EM & WP E 10 min
J& R EM N 2 PEZ v i s vE 30 s IF R ER
BUE—IK, 75 EM MR - R Z e L), =
TR0, K EM W BT A B T gL,
1.3.6  PCR HAKE AR M miRNA HIFRIA

FIH PCR $ KA miR-23a . miR214 X 4 4>
JAE KRR AT miRNA HAE /NG CD4 ™ T 40 i 4
WMATRYRIL, (LK)
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&1 51W51%
Tab.1 List of primers

519

Primers

FF31

Sequences

mmu-miR-R
mmu-miR-23a-3p F
mmu-miR-23a-3p RT
mmu-miR-23a-5p F
mmu-miR-23a-5p RT
mmu-miR-214-5p F
mmu-mi R-214-5p RT
mmu-miR-214-3p F
mmu-mi R-214-3 p RT

ATCCAGTGCAGGGTCCGA GG

CGG CGA TCA CAT TGC CAG GG
GTCGTATCCAGTGCAGG GTCCG AGGTATTCGCACT GGATA CGA CG GAAAT

GCA TGG GGT TCC TGG GGA TG

GTCGTATCCAGT GCAGGGTCCGAGGTATTCGCACTGGA TACGACAAATCC
CGA TAC GTG CCT GTC TAC ACT TG
GTCGTATCCAGTGCAGGGTCCGA GGTATTCGCA CTGGATACGA CGCACAG
CGG CAC AGC AGG CAC AGA CA
GTCGTATCCAGTGCAGGGT CCGAGG TATT CGCACTGG ATACGACACTGCC

2 HR

2.1 CD4* T 4 FEt& il

A /INESU G 200 F v )P B 3 38 Y O 1 3 S
RAGHY CD4* T HMILEE R (90.1 £5.8) % A LI
TIRgL s (WK 1),

1 1w
COAFITC-A

1w w'
; COIFMC-A
Tube: 20160323-2

Populalion #Evenls %Paren! %Tolal
W 2 Evenis 20172 wEE 1000
Wcon 20,022 933 993
Wco3 19,342 956 659
Wcos 17,222 830  85¢

1 CD4" T 4iffaal BERG 45
Fig.1 CD4"T cells purity test results

2.2 CD4" T ¢l Rasb ik B EB S X0 22

4 CD4 " T 4iiffd 22 L dkad P15 3t 432 S54tifb
e FIE W h A A WA FE S B E R AR B /N R
CD4 " T i &h Wb i 2B sl [B0E | R /NAS—
BEARZIAE 80 nm ZoA7, AT ULAT U fub ) FRE: 2544 I
N AR L2 B B (T 2)
2.3 % A PCR A& 4$FE miRNA HIFK %

FIH PCR H AR BE & 2 40 & ' miR-23a .,
miR-214 3X 2 > miRNA Ay £k, 76 %30 PCR H ik
HFEZ) 100 bp 4b,5 HESLERH BRA&AT B T2k
ANV IGTE 7/t 2% Ny AN 25 i S N NG 2R S =
R — S — Y 55l (UL 3) o 1M 7E Real Time
PCR W4k bl A5 — 0 Ui IBR T B 4%
miRNA FMA] GEAETE A ™= ), (HRAS 5250 R HT Y

B2 FESEE T IERIN CD4* T 4IARSNBA
Fig.2 CD4*T cell exosomes observed under TEM

Tk ORI, R AR X B, A
FAERAT BES 1) — 4K, TR, T PRI 2k — 3% 45
REARY G, (UL 4)

2000 marker |

(]
"~
s
L

2000 bp
1000 bp
750 bp
500 bp
250 bp
100 bp

e (1) 4 514 mmu-miR23 3p-F/mmu-miR-R 41; (2) N3
mmu -miR-23 -5p-F/mmu-mi R-R 4 (3) K514 mmu-miR-214 -5p-F/
mmu-miR-R 21; (4) A5 % mmu-miR-214 3p-F/mmu-miR-R 41 ;
(5)ANZ UeF/U6-R 4,
3 %l PCR 45
Note. (1) Primer mmu-miR-23-3p-F/mmu-miR-R group ; (2 ) Primer
mmu -miR-23 -5p-F/mmu-mi R-R group; (3 ) Primer mmu-mi R-214-5 p-
F/mmu-miR-R group; ( 4) Primer mmu-miR-214-3 p-F/mmu-miR-R
group; (5) Intemal reference U6-F/U6-R group.
Fig.3 Ordinary PCR elecdrophoresis results
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AN UM SR A0 L PN 1 2 A R Ak
J B B AN —Fh BRI By 2 45 R e, B
)30 ~ 150 nm, )77 AFAEF 4P W 4 i
W PR MR GE LR N A IR B, B
mRNA \miRNA |siRNA % ZFh it (5 P> o shil
TRBEA URE i A SRS S, o] DLl Z R A 5 B
BEORE AR AR 7 Ok it A B4 HE , B T L
A YE VERR BT R R A, BT DA )3z Ak
2 A% 325 st A5 {5 BLE T & $5 45 B A 24 D) g
AT W 240 240 A 24 PR 50, 2 T A 5 0 1Y)
KRR K BN T T 1) RNA BESE R
Ry FNAA K RNA (exosome shuttle RNA | esRNA)
O 44 W98 K3 EsRNA 147 AHX B2 Ae 2, REAE
— B AR JE AR ARG M miRNA AKOF-, L,
esRNA $l A 1F Jy 53 12 W b F1 8 1] 4 97 09 0
J1) L FERNE AR 7 T esRNA A 35175 5 B 983 40 Jfd
(R AR ZE P LA R AR 5 b S 200 Bt S0 Py i1

ALK ZAESE T /R CD4 T 41 43 W64 41
WA BERS K5I 3] miR-23a .miR-214 iX 2 /> miRNA
)ik . X T miRNA-23a, A ST IE 2 5 %5
RRES LA BRI S i ad FE g Lo sl
WFFE T IR I & S35 13 1 miRNA Rk 5 &
P, 2 RIIFR B ML miR-23a (193K B B4 5
WA T FWE I R, 16 258 R B3 H T iR 41
1) miR-23a (A M TERE " $ER T miR-
23a A AT RE 5 9 0E N 1Y KA DL ROR TR K,
miRNA-23a 7N AHOC 5T, © A W9 7R H 5
AR E R IRBEAEIEHBEIIN R, H— i
HEUR IR ER, 25 & Z M@ iE ) & £ R R
AR, W AR ABL, miR-23a AERS FLIE M

] G AL R 7 1 BB R ek i I B A8 12
S5n A M AR K DA AR 2B A% B e . IR IR
5T UL ] miR-23a 7E45 i thiy Rk B, O B
B 165 PAC 20300 AT b L2 93 R B8 1) 388 o s o
HAT TRE B0 B 266 M 1 A DL e 45 B i e 1 3R
T B 1 B A 2 bR AR X T miR-
214 3T JUAFEIAFSE & B0 & B, miR-214 16 2 R 4%
i a8 A S A (B A R R b i 2R R 1
DLENAS AR A — e i g e et A 2
# Zhang ' AWFSE & I, miR-214 7 [ I 98 vh 5
Pl Bk, FURB S0 0F JBE JR i 20 L) 26 A7 I R B AIX
ife 2 Xk PUAL S AORUE M, 84T Yang 20N
5T LB miR-214 0] DL ek O 559840 i 19 4735 | OF
NS AP XS A7 25 9 M0 0 S50k 1, i 5 A —
Be2 2 IE . miR-214 78 R b ) 28, np 5%
SR 1E B S0 40 R Hela DL K Caski 20 o,
TFAM R B BT, 0 miR-214 3% 8
SEEV IR R B T A X R A i 1 A
miR-214 A5, fE 0% W 5 5040 il By 2900 400 it i 4
B K AR JEL S A e, 1 — 25 0 B9 B R TRAM 2
miR-214 FFEIER Z — 1 H miR 214 7] DL i
fIC TFAM 93 355k 35 31 SR b 98 & Je | 5 348 Jin ‘e 43
SN N A7 250 B R FLE T

CD4 * T 4 AN DIRE fh— iy — R0, & e —
BEDIRESE 2% 0 40 B A, LA S0 B 4 B 3 S g
A AW AR, HOAS R BY 40 74 T
A, 38R DA Bl NK 20 B3 B R i | 2238
AHEAMKIT CD8* T 41 ik g 2051, EAEbL
TR IR 2 e v oA 5 R X FE BB B
FENG PRBFFE | A 24 A 500 i i CD4 " T 41
Ji, BT LA RS0 1k Rl 1 a9 i S e R 4 4 3
Yk st

S Denvative

5 8338588 3.8

WA Fluorescence [ntensity

RARRENRRARR

HRFE AT Relative Muocescence ut

iz

(A IBEfINZR; (B) 2L (C) I ifgihk,
B4 Real Time PCR 455
Note. (A) Melting curve; ( B) Fluorescence curve; (C) Amplification curve.

Fig.4 Real-time PCR resulis
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ARSLEGE ZUESE T CD4* T 4 LB 43 4h
WA BE T, ELE 4 0 i A0 s A HRS T 3 miR-
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PR AT 5 R B g o B AR L T AT B, OF A
CD4 " T 42— HEDIRE BN 52 200 40 M A, L5300
() AN RIS 5 S 2 ZZRE 1, L T ) miRNA 25
TE AR X miRNA 75 ek #E0E e EREE
RAEE R IRATR IBR B35 4 X043 ) KF#EA]
RARR,

B2 A WA A BT 5 T S AR TH AL T By
Bt X ANIAMA B B9 IR A A 1 22 I IRIME X T A0
TR RAEVEF YRR BLE], B — 2R . IS
B R B 1) & J LA e A AT A b A AU H 25
R AN AR T2 B = A B S AT T AR OT
iz B X IIEYT Th A
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