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AL EFAELREE L AR A ek AR, 2 E (400037 P, 55 = 2 1% k25 3 W 5 o i
JRAMEF ;400038 B PC, 45 = AL BE R PG RS BE B 4 RS G ST T, B0 e 5 4 A L R s )

[FE] HMY MRS R ELSE AP E Ik e 45 43 B 4l Ak exosome , 3852 HoGE T A8 sE 2, Jiik Bk
BN(RT1n) K REIHM i ik O 45 12 B 22 B0k 0 45 JF A s L 850 IR AS AR Al I 4 40 3, >R FH B D8 %% B B B8 0 v 2 I
exosome, T L GEXTINEAERY exosome HFATIE A2 408 , BCA JLHH1 788 11 % 1, SDS-PAGE UK 53 25 85 11, Western blot 4l
IL-10 ek, FHm VR Ak L AN = R o T UM A5 . 853 PRk HZORIER AR B &F
exosome, [Ify 2 JI5E Ik 2L 4% YR 1 exosome FE AW [ (1.92 £0. 10) we/ul] 83 & T 40 F bk [ 45 P57 exosome [ (1. 57
0.06) pg/pL,P <0.05],SDS-PAGE /< A ZH 2L exosome FF &7 2K RS ARG I B 25 5 , Western blot 7R 7 2 15
LS5 [E A exosome FF IL-10 [ 3R3K 35 5 T 1A K 2 45 [ exosome, TR A Itk B0 40 % 77 45 SR 7R W 28 B 0MK E2L 465 [
exosome FAN I 25 54 exosome X T 4G5 3 (2 EVE F (P <0.05) , AP bk B 45 U5 exosome 11942 38 4 1 F 2
ER T R B EL L5 VR exosome (P <0.05) . 2518 RO LS SME kL4535 A ZUEAT exosome, i Uk I
exosome A3 & [V AR RIS 022 52, ELIYRER SRk L A s i (R RS B E 2R

[ ]  exosome; Ik P45 ; 68 11825 5 6 14 500 s TR A UK L A i 55 5%

[FEZESZES] R322.25;R392-33;R392. 12 [ XEtrEML] A

Purification of exosomes from rat mesenteric and peripheral lymph nodes and their

effect on T cell proliferation

Sun Zhen', Huang Chibing', Song Yajun', Yu Xuesong', He Weifeng’, Chen Yirong', Hu Wengang', Wang Jin'
(' Department of Urology, Xingiao Hospital, Third Military Medical University, Chongqing, 400037 ; *State Key Laboratory of Trauma,
Burns and Combined Injuries, Institute of Burns, Southwest Hospital, Third Military Medical University, Chongging, 400038, China)

[ Abstract | Objective To investigate the purification methods of the exosomes derived form lymphoid
tissues of rats and determine their effect on T cell proliferation. Methods The peripheral lymph nodes and
mesenteric lymph nodes from BN (RT1n) rats were separated, and their impurity were removed by centrifugation.
Then, the exosomes were purified from the acellular supernatants by means of differential ultracentrifugation or
ultrafiltration and sucrose gradient centrifugation, and confirmed by transmission electron microscopy. The
protein expression of the exosomes was analyzed by SDS-PAGE electrophoresis. Western blot analysis was used
to test the expression of 1L-10. Finally, mixed lymphocyte culture was used to evaluate the immune function of
the exosomes from peripheral lymph nodes and mesenteric lymph nodes. Results The protein concentration of
the exosomes purified from mesenteric lymph nodes were higher than that from peripheral lymph nodes (1.92 +
0.10 vs 1.57 £0.06 pg/pl, P <0.05). SDS-PAGE displayed the differences in protein contents and types
between the exosomes from 2 kinds of lymph nodes. Western blotting indicated that the expression of 1L-10 was
stronger in the exosomes from mesenteric lymph nodes than those from peripheral lymph nodes. The two kinds of
exosomes both promoted lymphocyte proliferation (P <0.05), while the exosomes from peripheral lymph nodes
exosomes stronger than from mesenteric lymph nodes (P <0.05). Conclusion There are exosomes in both
peripheral and mesenteric lymph nodes, but with significant differences in protein contents and types. The
exosomes from 2 kinds of lymph nodes promote lymphocyte proliferation, though with significant differences.

[ Key words | exosome; lymphoid nodes; ultrafiltration and sucrose gradient centrifugation; mixed

lymphocyte culture
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WK ELZE R AR B e o B, R A o R
AT RPE A E R Horh I R 4502 5 T
VRS i TE X T D RN e A TR i TG I A8 1) B g 1 T
PEFITY S DRI, S [T 457 94 79 L 235 DR Rk o5 £ ol 3 5
MR A R G e D RE AR A5, 5 S5 DL IR, S 2%
U AR R — G548 S AL AR A fig & H H R A 1)
fiE. AMIAMA (exosome ) J2— P Fiy i 4 L R 3 A% P 1A
BT 43 Wt MY B PR A 3R A [ ZH 2 A0 R TR
exosome H T4 1Y £ 1 B AN [a] | T BE A8 & 4448 [m] 9 2
Wy RE o 0, iR 40 i 43 9 Y exosome REAS A
S P A PR 0 i A B g s 5 T Stk
YL IR exosome NI BEAE 5| EEHLARAT R B M98 T 28
W B RTATSE & PR, Exosome PN 75 5 15 4 g ok U
AH 7 14 i rRNA Fil microRNAM ! 31 H exosome
REf% 38 o A= W) F s, E 4 M R) 1% 336 ) g Mk A% IR 43
T M R A5 4% Fh A 24 TR, B exosome 5 B2 BN
— RIS 2 A B PRI TR T L AR AR
A= AR O] N N N WL TN R N AV
AU A exosome , LIFR FFETIAEE 5888 10 2518 T $2 BN
HILHZE A exosome IYREYE, I HO 35 R b ok 20 465 U
exosomeX] T 4 BfI 34 5H 1Y 520 , SR = 252 174 2 1 4L AiFS
RS P 32 TS TE B D e 2 R S AL Sl

1 #REFE

1.1 s£33hih

HEVETS 9% 6 ~ 8 JE# BN(RT1In) K 2 H  Lewis( RTI1)
KE T 2 AT 200 g, W65 4 Fl 42 5250 sh A BR A
=), A ES : SCXK (¥ ) 200020002 ; SCXK ( 4)20002007
1.2 £ZRXAE5ME

HK T (61 Sigma A F]) ,BCA R & (R B K
HEYHARERRAT) ,CCK-8 (R KA ARAIRAF) , #E
YA 5> B ( LI FRRAE RN IRA R , 808 v (g p
JESZUG R RA ), RS 0 4F 100 x 10° (24 [E Millipore 24 &,
Amicon Ultra) , % ¥ 75 8.0 HL ( 52 [§) BECKMAN COULTER,
Avanti J-301, 5% 7+ JA-30. 50T1 ) , # /5 33 % o B AL (H A
Hitachi) , i 5 H 4% ( H 4 Hitachi, H-7500-TEM ) , 5 B H 3k A%
(2% [ Biorad 23 ), A8 4> B 49 # AL ( 35 E Biorad 2 ],
GS-800) , fEFFAY ( 2:[E VARIOSKAN FLASH, Thermo) .

1.3 JFmpemR Lk &

S35 JC R L BN (RT1n) K BRI &1 JA ik L 45 ( peripheral
lymph node, PLN ), Iy & JiE #k & 4% ( mesenteric lymph nodes,
MLN) , & 445 10 mL PBS fy3EIs 5= LA, #3 fr E 3 i
BB HSUG RS UM A SR, F 200 B 0 2ok 8 5
2 15 mL BLOAEH,600 x g B0 10 min, K ERANMITIE , R
SN - EoE (21N O A e
1.4 exosome %) &

W W B 1 b T AT R U % R R R 0 ikl gk

exosome, WWAEIEYNALL LT [ 3% 100 mL,4 °C 5%/ ,2 000 x g
25,0 30 min, Y5 175510 000 x g #.0> 30 min, Y& [, KU
0 FIHWEB A 100 x 10° MWCO Amicon #EJE4 HT,1 500 x g
B0 30 min, FEATHRAR IR A TR 2 30 o/ L B RENE K 3
+,100 000 x g B> 70 min, U H &7 exosome (1) EERH B 7K #41:
JH 50 mL PBS #4755 B8 J5 B T Amicon #BIEE 1,1 500 x g B.0»
30 min,0.22 pm JELHTUE, FrisuE ik Bl 40 7% exosome,,
1.5 exosome &5 & 5
151 7 4yid 49 i Bt T L4 53 S B - exosome 2 K
20 pL TR, EIREE 1 min, FHIEL0R TR, 7
20 o/ L B ER (pH = 6. 8) , Z IR Y% 1 min, FIUEACM I TH
W TR, VBT R B 10 min, 37 51 A B2 4% A
1.5.2 HAEs®  KHOLWMmREE 0.5 mg/mL 4R
eI 0.1.2.4.8.12.16.20 wL Jn%E] 96 FLAR 1, fin A PBS ¥4
FLAARFIAN T2 20 WL ; BOHI Ak I 2H 2L exosome I TR 10 plL
TR 3k 96 FLAH , I A PBS #h 58 E] 20 wL; & FLINA T
YEWE 200 wl.,37 CHCE 30 min J§ ABFARAL, T° 562 nm M
TERR WRIE
1.5.3 SDS-PAGE H3, yk 6 im B 20 wL exosome &, MIA
5wl 5 x FFEGZPIE,100 C& B S min, T EREFLN, Hedi
280 V, 30 min; 43 &5 K 100 V,90 min, HLPK 45K 5, 6 H
0. 25% % Ty i 52 1 G Wi e (0 I T3 7, B0 €0 9 0t £ 28 45 I
T RIEIR , 11 Biorad (GS-800 ) EUG {740 .
1.5.4 Western blot ;I 5E i SDS-PAGE 4y BS AR & 1
Ja , KE A E PVDF I, =R A5, — PR A Adt R
IL-10,4 CiI Ko ZH0 R FHHUR i 46040 9 6 10 09 3 4 S bt
A, =EEE 2 h, A ECL 8 A5 & T X op o {4,
1.6 RAMEmMImIEHR

ORI AN : F Lewis (RTIL) K B35 # bkl L 2 mL 41
i, &F 15 mL R T, I PBS #MFEARFE 15 mL, fiff]
1851, T 50 mL BLE A 10 mL RO Z4RM045 250, 54 15 mlL
I 2 0 AL 108 (DR 3R 4 RN 4 ) ,2 000 r/min
B30 20 min, W 2= 55 DR AR B VR 2 4 0 2080 1Y 15 mL 25048
i, 1640 (55 10% JiG AR I 3E ) BE 7R AhFE AR 28 15 mL,600 x g
B0 5 min, 35 1, BN E, WA Ik O A SR
FEH, WA 30 peg/mL 22345 3,37 C /K 20 min, 600 x g
B0 10 min 3 [, PBS # A5 600 x g #5.0 5 min, YE¥ 3 K.
P ANMIECN 1 x 10°/mL, Q) SN 40 fa - 4 F8 1 7 v (I
22 RGN TR ) WEE exosome M BN(RTIn) KR AN i
TREL 20, PR AR MO 1 x 10°/mL, TR A bk B 40 i 55 5%
SOREZRML 1 x 10° il B4 1 x 107 (A 41) , RS 4RML x 10° i1
AN 1 x 10° 71 50 pg MLN JE: exosome (B £H ) , S5 7 40 g
1 x 10° A4 1 x 10° 11 50 g PLN JE 44 exosome (C 41) .
BT 37 C,5% COMITAREF S d, FEFE50AT 4 h, BFLmA
CCK-8 10 pL # F H§ 45 1L 450 nm I < 4b £ 9 6 % B E
[D(450) ],
1.7 %itsaE

B x =5 FoR R SPSS 20. 0 G it B AT HL R R O
22530 S Tukey 1 PERGER o
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2 HR

2.1 WEFE
75 R L S 7 < TV R B O 4% 20 4 T A A v 1 S 2R
I , LS T LRSS K, ELA2 50 T 30 ~ 100 nm (& 1),

0 kvix135000] . .
A :MLN /B exosome;B:PLN /& exosome
E1 ZESBRENZHEEKRELESHHEKRELEFEME exosome B

2.2 EHRE

L) BSA VB M RE AR AR, LA D(562) fH g\ Ak b , Ll br i
LI RIS H] exosome ¥ : MLN JB % exosome £ [V
25T PLN JEif exosome[ (1.92 0. 10) pg/pL vs (1.57 £0.06)
pe/pl, P <0.05]
2.3 SDS-PAGE #:m)|

LK A3 B I 2R R DL IR 2, PRI A exosome T &7 A 2R
B L AX TR T 5 x 107 ~ 250 x 107, P bk 1 45 5
P exosome FIT & 8 IEE R AFERT 73 F It LI A BE RS

13018
85x10°— | !
T7x10*—

56x10*— |

43x10°— |

17x10*—

1:474;2:MLN;3.PLN
B2 FREKRELESNEMKELEENE exosomeSDS-PAGE H ik R
2.4  Western blot #m]

LA B-actin S PNZ:, #il IL-10 7£ MLN £ PLN JE4: exosome
TS, 45 H UL P 3, MLN Ji 1 exosome AHXF T+ PLN
P exosome £ FIA [L-10 R 7S,

MLN PLN

B-aclin—> eE—— 4310

IL-10— — <35%10°

3 BREHKRELSINEMEBLEFEY exosome i IL-10 &%
2.5 RAME@WMLIER

U Lewis (RTIL) K FRUAM A 74K 0 400 M0 20 22 45 R AL Ay

A A, BN (RT1n ) A BRUAT & i ik 4 40 A1 A S 2 41, o 1
FHUAT R AR AR R SR, B 41(0.270 £0.009) F1 C 4
(0.396 +0.023 ) H {72 3 bk 5 240 Jfa (1% 184 5, 5 %63 B 4.(0. 191 =
0.002) b ZRA G2 X (P <0.05), H C 41y g 5E1E
B B5RT B 4 (P <0.05),

3 g

exosome &= — R T N IR R 48 194 73t 4
MR ) | 7F S RS RIS S5 ST T A &
FEMMEAT . P TR R L4
BCALT 2N B R A R B 3 . Bl DR TR A, K
LTI ] H A 1) Z2 240 i 53 00, H exosome 19 21 1,
FNZy B 5 R P A 20 A AR KOG T A K
M8 K L 1Y exosome £ LMP1Y B3 T 41 3 35 1k
RN 3 FELEJifgg K R Y exosome fE S HL A FasL, 75
5 AICD ; B2 K8 exosome b T4 ik HLA-G''* | fegfe
IR AT 52 A T < 3ok £ 15 5 i I 240 e 06 1 3 1) f
JER K, R, 53 A Z R0 A LR % exosome ELAT B Aff
AR M T 2 i b B2 40 exosome 75 A33 ),
I/ exosome 7 P BEHEZR , IE KA exosome 72 ik
filf N/CD13") 33 oo i S P 6 3K 1 26 19 52, J2& exosome
HARSHEDIRER o T3at . B, RFEIHL A FE
AR exosome A7 FAR KA o ASAIFFE LMK L 4%
BRI T A UM [ exosome [ 45 S A,
MR A1 ] Ik T 485 i 7 2R Pk L2 485 BT 12 217 exosome 1)
TEAS R R IR 2 5 DA T 41 i 38 5 /9 K TR) 5
Wi AR EL 25 R AR & A e N W R B i 2
— o T 4 R A o A R R 4 O 4 R
75% , T A T 6 o AR B T IX, B4R S A A A
25% Fidy, FEAL TR B . WF5E KBS LA kA
SR N SR SR 20 B A% A L SIS I 4 R i A SR
JETIAR T 235, 3K 48 XoF A48 L 66 58 11%) B 28 T 2 0 AN AT b
U T BRI 45 R T 1 AR X AR S R
45, LIFE RSN A i 7R B B 445 5 A0 bk e 4 2
G BN S5 D REARAL, H 2 BAE A& IR R B
WKL EE AR T 40 (Treg 400f) 1825 T hiEE
8 IR S E T A2 S R R LA L LR IR, B
WS A A MTiae LS I HAES A
FRAOIOR S, PRI 7 A2 1Y exosome T 71 28K 1 2R 1 A 2K
K m B BA AU R, R I e W 2251,
SDS-PAGE % 9 457 22 57 UL I TL-10 ik AR LS .
I it 32 EATLAA G338 22 0 % A T 4 fioh 1) i 2 W
BYIPFIE A AR, S 5 KA T LA SE+y
X WA HE AR (4 S0 R0 5 (B e I 1 2R T
PR it 32 PR FE LG . 15 R R B 4 1 A T I A
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REAS X AP R BT I 7 Az S P2 T 52 1Y B 18 R e i B,
MLN (35 T 20 B 1) Dy REAE bR SR e i 52 e
HZEREIEMAER, GBS X e 5% I 2 E 47 5% £ 10
HN o AN, il b R P exosome BA G EU I
ST 22 (DI , A 5 MLN AR LAl
BT A g BN , T 4 RIS SR 40 i 2 ) 5L
I 2 PSR L 45 8 ) Bz JB IXC, I 7 I R S A8 2 1]
GRE I 25 B 1) G T A2 AR AR, MILN
8 S O I e A A B N =W Y £
exosome [MJFEHEA TN AE. Xk, FATHAT T 1L-10
FIRAIRTI , TL-10 7 1988 4E 9k & B, 5 ok Bl & B 5%
AR TL-10 1945 Fh DI REDL 2 20 A, 491 4n - v i i 4
il Th1 20 B A0 345 A TL-2 | 1 — s 55 20 i R 1) 7= A=
A Thl 96 22 1 52 40 45 5% 7k MLN I
exosome ¢ PLN JE 1 exosome T 75 3k IL-10 IR &,
IE AR A 7 EL A0 IR A R B - B L (AL MLN
1 exosome 2H) Fl C ZH (fin A PLN 74 exosome £ ) 34
e bk 2 20 O 1S 58 (P < 0. 05) ,{H C ZH Y B 5 1
MEF®T BAH(P<0.05), 5HIEMFAT, i MLN
JiPE exosome 1R KA TL-10 7] {82 T SO AL 7 4F
55F PLN Ji1E exosome R 22— & R BEAG I 52
BB 75 PR MR I R I Y exosome 7EEE: B AT B %
5 MLN JE P exosome 25 3¢ & & T PLN JE1E exo-
some ; SDS-PAGE #5327~ MLN {544 A1 PLN Y544 exo-
some 7E FIEE M8 BIA B EZ S, © A STk
HIESE exosome f kY55 25 FI A IR SE exosome (L)
STIRE , PRH T bk 2 45 K U 1Y exosome T P 4 5
R AE AN [R] ) S i 7 D RE , S B0 5 Tk L A i 8 77
H, B RIOR IR exosome YIREAEHE T Ik 2 4111 58,
B A R EES

AW R e 118 8 P b B PR S L exosome, fiE
AR KRR AR e T AR RN B R RS
Yy, HUBE R T S T, exosome JEZS 1 3, & —FP N
ERLHY exosome £ 71, [T AP R exosome
T8 HE B DIRE ST, 4R SR 0 I B4 2 Y
VAL S AB D2 T 52 DI RE 0 9% B3 BEAil
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