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A simple and economical method for extracting large number of
mouse glomeruli

Yan-qiu Li, Xiao-dan Liu, Qiu-ling Fan, Shu-yan Tian, Xue Liu, Li-ning Wang, Li Yao
(Department of Nephrology, The First Affiliated Hospital of China Medical University,
Shenyang, Liaoning 110001, China)

Abstract: Objective To reduce the economic burden of extracting glomeruli by magnetic beads through
improving the traditional method of extracting kidney by heart perfusion. Methods The distal abdominal aorta,
inferior vena cava, the superior mesenteric artery and celiac artery were ligated to reduce the magnetic bead shunt.
The working fluid of magnetic beads was perfused into the kidneys through intravenous indwelling needles. The
corresponding volume of collagenase A was added, and the protein lysate was added twice through 100 pum sieve.
The protein supernatant was extracted by centrifugation for purification and quantification of glomeruli. Result
Compared with the traditional method of kidney extraction by heart perfusion, the improved method of kidney
extraction by thoracic aorta perfusion was only 1/40 to 1/35 of the original amount of magnetic beads, when the
same protein and glomeruli were obtained. The optimum concentration of glomeruli was 20 ml (4 x 10" beads/ml)
volume/mice. The glomeruli of mice were isolated by renal perfusion with a purity of (95.7 £ 2.3) %. Conclusion
The improved method of extracting glomeruli from thoracic aorta and kidney is a simple, economical and practical
experimental method for extracting glomeruli by magnetic beads. It can quickly and easily obtain a large number of
complete glomeruli, proteins and even RNA, and provides new technical support for the study of glomeruli itself.

Keywords: improvement; kidney glomerulus; C57BL/6 mice; NZB/WF1 mice; magnetic beads

ks B« 2019-11-07

- 10 -



CRE.

ZEHORK, S - — PR AR BHR U RO B /MR S0 T v

B R 0 K A R AR B AE G I, XA HL ]
ABFE H g B2 " AT IR B 5 2 4R RS
JEIML . PRI B R SR, i R 35 L A A L
INERINEEA I . BEFR R, SREBCE /N5
RESTSERRES It O e BTN A OP) E-E S 2 N - O 1
EBRUETE PR RS 7, Hh REBRARAS A /R Y
TNEZ BRI E RO, HIEREERM A, AL
LR BN B A AR R 5, — SRR 2
NERB S BRI 2, SECLPRA AR EA
RSB MELLSE B, (e 52 31— 5 A4 PR
ARG RILEARME AT, REER A IR
WL, TRIHTE AT ARAS AR A /N, A B B DS
SRR N KRR TAEE SR T8

1 MRI57FE

SWTe L)

TJoHE 2 JEAR (SPF) 2 Mk 12 JE i C57BL/6
ANER, T b A R A S G B R A
A, VFAIES : 2016102, 1A FR7EH E ERFK )
HB SPF K ah¥y s iR (23 +3) CLIE (50 +20 ) %,
TLL 12 h s IR, AR E AR (GB 14925-2001 )
PR, BTA /NI A RiE e . koK. NZB/WF1 #
PE/ANEL (I F 55 Jackson L ), M 8 JEFF IR FE
% 28 Jil. AW A o E BE R S AR S
Z ot ShinaR 2 28 JEl .

1.2 KWHE

121  ZREHRATEREEREAR 1% KB LZ
B (30 ~ 40 mg/kg ) M8 I T S R IR . JF IR A R R
JETRAR T, Sl Ak T sk, Sl R
JEE b BBk FIE sk, RS, TRk 1/3 4k
AR B4 (24 GA, 0.75IN, BD), FFAR%EL
8 BB . TN I ke T 25 FL AR 3 O i FH 55 0
BIIF 0.3 em JFH . ¥ 4 CHERRERZZ P (PBS) &84
BRI BT, BT ORI . 2 b R
J& , JEs 4 x 10" BEER /ml ( 218 Dynal A F] ) 4% B
BHATIEVE, RIFH 4CRERE TAEWR (IR BERGER )
o Ik R A

1.22  FAREEFem ol R Rk BOR XU EAE,
FiapimE, B R, BB TR I E
1 mmx 1 mmx 1 mm /N IAFIRARFE R A T
VR, =i, BTHEEM (37°C) 30 min, % 5 min §f
kA, T, T ERE (3. 41K)

1.1

Wbk, HBFAHLGET 100 wm R, EBLA S ml
4°C PBS e I 2 Befr, FAHTEL 1A R
1 K. 'B/MNRERE.L> (250 r/min, 4°C. 10 min ), /)
D BT, R/ NERVIERS 2 1.5 ml B4, N
A 1 ml4°C PBS, BT IZELE,

123 XhEizk A 110 wl BEAZHR, KBaa
BEER Y B /NERTF UK _EZ4#% 30 min, B0 (2 000 r/min,
4°C. 10 min), AIWEH 108 wl &&EH LWERHFABRE
1.5 ml B0, #EF TR /NRE R R 2ifk . it

124 B EGHEAFLRIENEE 2-D Quant
kit GRG0, DA SR UL . RIS S

FEEETE, T 480 nm PR AR I AR AR AR 4 I
HEEME . DA RIMTOCEEZRIbr e 2, HHEAS
FrifE IR T LA, S BIREACER (B VR I
125 BIRHyBEARONE  ORBERE S/
BRALRE . ¥ M CSTBL/6 F11 NZB/WF1 /N BB I 3510
B/NERFH 1 ml PBS #ikg, HU 10 w1 T3 WS, &
S 2 SR A TR 4 vk, BOPIME . QHREERHERE
C57BL/6 Fll NZB/WF1 /NEUE e, 7 BIVER B 1 Jo
FAA [, 17 HE Yo, J7RERIMEE T W E
ANER TP RERR I A3 A G . B FRERE 1 C5TBL/6 il
NZB/WF1 /NGB IE, WO 73 B i 9 &8 Bk 1 ' 7Nk
T 2.5% e, PRSI WS B
ANERER A
1.2.6  #&NRFRERERRIRG B REGRE o
SIBCE 4 x 10° Fl 4 x 10° #EFk /ml F1Z% TAKEMOTO"
fi B 8 x 10" 1 Bk /ml 4 Bk Mk BE . 96 2 % SCiik [6]
40 ml 3 FhREZR VR BE BRI, R4 HY B/ INBR B v B
FEHI 10, 20 F1 30 ml G536 H 0 Al RERRMR EE SR, K
DU LA B/ INER B R
1.3 HIEFE

BAE TR SPSS 17.0 Geit-#it, aver LA
BB + BRI (xxs) Fon, BR800, WM
He A SNK—q 125, P <0.05 HESAGH#E X,

R

21 BINERDBERR

211 THERMA T AL R AL ARERR
B /NER A0 TS, AT DL R NS A2 (I
K1), 28 JE#E CSTBL/6 /N BB /NER B9 43 5 4 B R
(95.7+2.3) %, TilRIE& I NZB/WE1 71N BRI 20 18 4l i
W R A, 2 (86.35+3.57) %.

2

.11.



T EBREE 2 Ak

530 %

212 HEFEZTHE RGOS ELER HFEM
Bl WL A i C57BL6 N /NR & 5 ~ 6
ML ERREER, HEZE ARSI BRI, N
RIS FEIHZUEAT L, DL 2,
213 PAHLEITHE RO, BLERE BERED
C57BL/6 /NG 43 15 Y B S A REBR Y B /N BsRAE 4l
BT WS, WA, TR RIS . DL 3.
22 AERE#MEHKRERBMNRS/NRKERKE
bbi

4 % 10° BEER /ml 11 8 x 107 BEER /ml HEBUR) B/ NER
HEEEER (W3R 1), WM 40 ml, P54 4 x 10°
WEER fml, 10, 20 K 30 ml BEERS/INRIEAT LG, W
H 4 x 10" BEER /ml 19 10 ml REBRFZIUINE U B /Nekdpe b
1M 20 1 30 ml $EEUE/NRTE 22 5% (WL 2), FrLLA
20 ml &R 4 x 10° BEER /ml FREUAEE 115 B eth 2.
MR ELEL NZB/WE1 BT I S5 25 57, SR & E
SRS, B5 C57BL/6 /MNRIIE A SR, 57
TegeitE L (P>0.05),

iR (x50)

B 1 FArEIESE C57BL/6 INER SNk

A (1x200) B ( x400)
FShRREER, T ULREER M 1E LT AT B /N A
B2 wmiEkEF C57BL/6 /INRISHEE  (HE )

3 SEHHNS/MKRNEEREE  (x2000)

1 AEHEFRRERRNENKEASELER
( we, )_C *s )

LSRR C57BL/6 /MR, NZB/WF1 /)N
4% 10" BEER /ml 23.70 + 4.50 18.16 +3.23
4 x 10° FEER /ml 56.15+9.77" 50.86 = 2.60°
8 x 10" WER /ml 54.08 + 6.96' 51.38 +6.21'
F1E 71.471 113.173
P1E 0.000 0.000

A T 54x10° (BEEk /ml) WREEHLHE, P <0.05,

R2 IREN 4x10° #HER /ml A R EFRREERIREX
BINKEASERE  (pg, xxs)

R C57BL/6 /N, NZB/WF1 /N
10 ml 19.51 +1.68 16.80 £ 1.16
20 ml 54.84 +5.59' 51.31 +4.37
30 ml 55.45 +3.99' 50.87 +3.10
FAg 139.487 189.925
Pig 0.000 0.000

H: 5 10 ml BB /N, P <0.05,

3 e
TRk, B AREEN A EEdsE . U
SRR, FOEEVE, RO TR
IR IE N ARG S DI RERY 37, B A
PR DR R B SCEE  iAR R BOR AR
Jo 2~ S A R JR SLAR R 500 B 1 A B O g
— IR FUHA G MR Y 8 42 DT 0 5
ZE A " M PR B R M
RGBSR BRI/ NERAYBOR BT, i/ NRUE /BRI
HAESENRE/NERL, iSRS /R
208 R R R AR AR AR AR [ I AR B AR
REFAEARAT R B /R A 2 AR P A R 5
T, AnfarRd . R AT HARAS N RN
RHIEA B T B 12

RS B GA ONEEET I A TEO . H
56, AGAY IR R BRI A AOIE, TIARSE
B0 FLE M T BN R ERAERI, REERAZEIL O, Il
HAR IR I B . ok, SHLIE Sk, 1
ZAME BRI Sl lbk i s i AT S (i i ),
AE WA EER X HA T SRR BT TR, DADRIESE Z2 B A
R REERIE A L BT DIAS SR AR P = A TR

- 12 -



#
~
&

ZEHORK, 2

o — PR BB R BUN RO B/ NBR IS0 T 15

HRAAER, ORI SR, RORRRALSER A
Rl E sk, (BT ki FLAR A
], I HAZ5e s As | AR s s2m, ik
PRI/ NERES VA T T S kR E

ARG B /NEREE R SERE , U, Db TR
PRI FEAK T S AR, 5 TAKEMOTO 45 L%,
PRIAR SIS B AR A

FE— LRI b g = S RORE R A SR R
W SEGHEEMEL, OB/ AR B A 145
AR, A E RTINS R AR, HE £
JK IR AS B AR IS A B RORAS T 22, Yl A I 4
BoZ . MRSEmAN Tk, mAgREERE, &
AL, 5 [F W C5TBL6 IE # /N LI 48, NZB/
WE1 B /NEREEIEI AR & B A s, (HUE
ZE5t . TLASEI ] LIRS LS00 X G2 3 AN [ 14 52
55775,

ARSI TR« ORI 5355 B/ NR AR
R EAR e, 5 HAMMF LS R IEA—, FEARR 5
FAAEIR /N, S i 32 sh ol Bk, mT L
PRI, iR 32 Sk & B Ak e
ML AR . QARSI %= [FAEFEIUEL RNA, RNA
WREEH 772.10 ~ 1 084.97 ng/ 1, OD260/0D280 ¥k T
207, SEARTLGE A HATE AR 0 B NER i ANl S
fih RNA IIRIFSE ( N HA SO R 3R ),

SZ, ARSI A B e sl R N BB/ NER Y
AR XA AR R 40 A BT AR
FefEid R e, EEE AR RER I, R
KATLIRAS . SHARSEAR BRI 5T B/ NERI AR, A5 AL 40
JitL . FRBEANAR . N R AN A RIS A AR i T

& £ X

(1] 2=, Wil , BUHe , 55 . Tm A i v B A T 2 A . )
BRI AR (ESEM) [7]. 2018, 15(3): 180-183.

2] E#E&, RKEB, B, 5 . PEA BB AR P B &
I Meta M7 [J]. HPEIBAEE247E | 2017, 11(37): 5384-5388.

[3] HEWITSON T D, CHRISTIE M, SMITH E R. Laser capture
microdissection of archival kidney tissue for qRT-PCR[J]. Metheds

Mol Bio, 2016, 1397: 251-265.

[4] HAKU S, WAKUI H, AZUSHIMA K, et al. Early enhanced

leucine-rich a-2-glycoprotein-1 expression in glomerular

Endothelial cells of type 2 diabetic nephropathy model mice[J].

Biomed Res Int, 2018, 2018(7): 1-9.

JUNG D S, LEE S H, KWAK S J, et al. Apoptosis occurs

differentially according to glomerular size in diabetic kidney

disease[J]. Nephrol Dial Transplant, 2012, 27(1): 259-266.

[6] TAKEMOTO M, ASKER N, GERHARDT H, et al. A new method
for large scale isolation of kidney glomeruli from mice[J]. Am J
Pathol, 2002, 161(3): 799-805.

[71 HSU Y C, LEI C C, HO C, et al. Potential biomarkers associated

with diabetic glomerulopathy through protemics[J]. Ren Fail,

2015, 37(8): 1308-1315.

[8] CARMANY D, WALZ A J, HSU F L, et al. Protein profiling leads

to identification of novel protein targets for nerve agent VX[J].

Chem Res Toxicol, 2017, 30(4): 1076-1084.

KALIM S, RHEE E P. An overiew of renal metabolomics[J].

Kidney Int, 2017, 91(1): 61-69.

[10] AEBERSOLD R, MANN M. Mass-spectrometric exploration of

proteome structure and function[J]. Nature, 2016, 537(7620): 347-
355.

[11] CASTER D J, KORTE E A, MERCHANT M L, et al.

[91

Autoantibodies targeting glomerular annexin A2 identify patients
with prolifera-tive lupus nephritis[J]. Proteomics Clin Appl, 2015,
9(11/12): 1012-1020.

[12] KAZEMIPOUR N, QAZIZADEH H, SEPEHRI-MANESH M, et
al. Biomarkers identified from serum proteomic analysis for the
differential diagnosis of systemic lupus erythematosus[J]. Lupus,
2015, 24(6): 582-587.

[13] AGGARWAL A, GUPTA R, NEGI V S, et al. Urinary haptoglobin,
alpha-1 anti-chymotrypsin and retinol binding protein identified
by proteomics as potential biomarkers for lupus nephritis[J]. Clin
Exp Immunol, 2017, 188(2): 254-262.

[14] DJUDJAJ S, PAPASOTIRIOU M, BULOW R D, et al. Keratins

are novel markers of renal epithelial cell injury[J]. Kidney Int,

2016, 89(4): 792-808.

(ERE 4ilE)

ARSI B A HRK, XIS, WAKR , &5 . R R PRI

ANERREL B/ IR B9 S50 75355 (7], A B BE 224k, 2020, 30(7): 10-

13.

- 13 -



