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E: B ARG LGRS T BTk - CRANE) Sh, I T LA A R O
M. CfZan S A A FZEE R RSR . DIEX T B A /AL R it 7e i T4
A TR N HE S BIROCER B o FATTA A S = AL TR R e B 4iflbmic Al s SR B0k, ]
CATESN DA IR DU IR RE M B 40, ICREAT 73Sl B 4R 7 AL B AT T 2R A ) At
FCo W T A S A 4 BL AN 5 SR UGB R, RGO R 7 2E 11
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B 2 i o AR SR B s A 1 38 90 A B DA T AR

KEA: B 41, visgnp g, TaRgn i

R 57

1. 5ml &
2. MARET: 2l 20 pl. 100 pl. 200 pl AT 1 ml
3. 40 pm £l 70 pm L JEGH

4. U ZRJK 96 fLiK

5. NALIR

6. 15ml. 50 ml .08

7.1 ml ARG A

8. R T HAIGEA
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11.
12.

13.
14.

15.

16.

17.
18.

ATCE 5 ml FEUE E K 2~3 4

Anti-Cy5/Anti-Alexa Fluor 647 MicroBeads (Miltenyi, catalog number: 130-091-

395)

LS Separation columns (Miltenyi, catalog number: 130-042-401)

/N (C57BL/G /N, MEHEASIR, 8 LA b, HEAMRYESLI F R 2 Hk)

KB LT
HAPUE (R 1)

R 1. RAGBFRAREER

JURA R YA s kS
PE-CF594 Rat Anti-Mouse CD45R BD 562290 RA3-6B2
Anti-Mouse IgM PE-Cyanine? eBioscience 25-5790-82 1141
Brilliant Violet 711™ anti-mouse IgD Biolegend 405731 11-26¢.2a
Anti-Mouse CD38 Alexa Fluor 700 eBioscience 56-0381-82 90
APC-Cy™7 Rat Anti-Mouse CD19 BD 557655 1D3
PE Rat Anti-Mouse T- and B-Cell BD 561530 GL-7
Activation Antigen
PerCP/Cyanine5.5 anti-mouse CD8a Biolegend 100734 53-6.7
Anti-Human/Mouse IRF4 eFluor 450 eBioscience 48-9858-82 3E4

e
PE-CF594 Rat Anti-Mouse CD45R BD 562290 RA3-6B2
Anti-Mouse IgM PE-Cyanine7 eBioscience 25-5790-82 1141
Brilliant Violet 711™ anti-mouse IgD Biolegend 405731 11-26¢.2a
Anti-Mouse CD38 Alexa Fluor 700 eBioscience 56-0381-82 90
APC-Cy™ 7 Rat Anti-Mouse CD19 BD 557655 1D3
Anti-Human/Mouse GL7 (Tand B Cell ~ SBioscience  48-5902-82  GL-7
Activation Marker) eFluor 450
PerCP/Cyanine5.5 anti-mouse CD8a Biolegend 100734 53-6.7
Anti-Human/Mouse T-bet PE eBioscience 12-5825-82 eBio4B10

DNase | 10 mg/ml (Worthington, catalog number: LS002140, #7754 20 mM Tris,

1 mM MgCl,, PH7.5)

Collagenase 4,000 u/mg (Worthington, catalog number: LS004177, #7#)A4 PBS)

Anti-CD16/32 $ifk
FCS
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http://www.bdbiosciences.com/cn/applications/research/stem-cell-research/hematopoietic-stem-cell-markers/mouse/negative-markers/pe-cf594-rat-anti-mouse-cd45r-ra3-6b2/p/562290
http://bioec.cn/product/3_953538/Biolegend_405731_Brilliant%2520Violet%2520711%E2%84%A2%2520anti-mouse%2520IgD_50%2520ug
http://www.bdbiosciences.com/cn/applications/research/stem-cell-research/hematopoietic-stem-cell-markers/mouse/negative-markers/apc-cy7-rat-anti-mouse-cd19/p/557655
http://www.bdbiosciences.com/cn/applications/research/b-cell-research/surface-markers/mouse/pe-rat-anti-mouse-t--and-b-cell-activation-antigen-gl7/p/561530
http://www.bdbiosciences.com/cn/applications/research/b-cell-research/surface-markers/mouse/pe-rat-anti-mouse-t--and-b-cell-activation-antigen-gl7/p/561530
http://bioec.cn/product/3_21730/Biolegend_100734_PerCP_Cyanine5.5%2520anti-mouse%2520CD8a_100%2520ug
http://www.bdbiosciences.com/cn/applications/research/stem-cell-research/hematopoietic-stem-cell-markers/mouse/negative-markers/pe-cf594-rat-anti-mouse-cd45r-ra3-6b2/p/562290
http://bioec.cn/product/3_953538/Biolegend_405731_Brilliant%2520Violet%2520711%E2%84%A2%2520anti-mouse%2520IgD_50%2520ug
http://www.bdbiosciences.com/cn/applications/research/stem-cell-research/hematopoietic-stem-cell-markers/mouse/negative-markers/apc-cy7-rat-anti-mouse-cd19/p/557655
http://bioec.cn/product/3_21730/Biolegend_100734_PerCP_Cyanine5.5%2520anti-mouse%2520CD8a_100%2520ug
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19.

20.
21.
22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.

Qb-AF647 (K EE M) [Qb AL = HATR B4, H AF647 Frid il 7l &
(Invitrogen, catalog number: A20173) #ric Qb, &/l Qb-AF647]

PBS #IRAIZEI/K (0.22 pm JEAELIE)

RPMI-1640 (HyClone, catalog number: SH30809.01)

HEPES (25 mM, PH 7.4) (Sigma-Aldrich, catalog number: H3375, #75N ddH,0)
NaNj3

Tris

MgCl,

NaOH

EDTA-2H,0

BD Cytofix/Cytoperm Z&Hk

BD 1 x Cytoperm/Wash &7

THATR (DLW TT)

FACS Zzill (WE I TT)

FC block (JL¥&WRIEC J7)

0.5 M EDTA (JLIREC J7)

(hE 4y

1.

© © N o g &> 0D

[ N N
= O

10 l. 200 pl 1,000 pl # ke

12 J@iE 200 pl HEte

B4 7142 (Miltenyi)

IR

e L K T B

5 A EE O (Thermo, model: LEGEND RT+)
(EREREE ]

Jie A%

Yk T #{X (Beckman, model: Coulter Z2)

| WERIEAIE (RHUA mix)
. BD FACS #i=(4ij{% (BD, model: BD LSRFortessa), it & 3B-6V-4YG-3R-

2UV (£ 2)
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R 2. RAHPBOLRICESR B

Uit 24 A Hotas
BD LSRFortessa 355nm
405nm
488nm
561nm
633nm
—. WEH

1. R ESS (BBGA . IS B) SUME (BARERAE DRI WA 1~2), T8AE
6 fLAR T, BEALE 1 ml TR
VE: IR IS 77 B 2 R 5 2 R 2 P 1AL o

| 2 4 M <4 ® w:w:l:ul:r]‘-:w,c‘uju):w:l_::m

I 1. WERMEL DT
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AR R
PP 4 M oo —e conuzromons

PR 2. WG A0 Fl JEE A0 R

SEFRRE, SR 1 ml AR SRR L A A R e R A A, SRS R TRk
IR, HLPREEE 1 ml B RIS, KaiRIT 20 R Wk, JIf
YA ] 15 ml BOE S, B LR A 4 ml AR iAL, JEE IR
—E. NTWEL, AFRIIHELZUINE, s 15 ml Z.0%8 H,
Bl 4 ml A BEzAL, JFEIFRIE—E .

KB OEE 37 °CKIBHIEE 5 708, SRJE1E 37 °C KiFrMh LLR ) 20 ¥/ 1)
MWL 20 (3L 25 PP TE AL TR o 3R — AP EEROT T MK T 5 R LI Hh Y
HH ISR A i 2 D0 E L

VE: KI5 EZ ) IAEZ LD, XL 15551 AF6AT FHLE e
[FfEE I 100 ul 0.5 M EDTA, JERBBIWEARESEY . 1£ 37 °C £53¢
FEN LAKZ) 20 B5/57 (R B PRI 5 3%

FE50 ml B0 FRCE 70 i 20 3 07 o 98 4 S5 110 4 B B 3 e A A o L
I FH G 24 0K o) A 1 AL S e, {2 @ ARG . FH FACS SRk il Sk Ak e
MUETF, T FACS 2Pl e ai b, 2 )5 FH FACS Sl s AR RUR 2 4
0 ml, &% 50 ml E.08 2405,

U %L

Ve IEIRIFL I FE R R A NGH, LR B 7%

DL 455 x g [NFIRAE 4 °C TELANM 5 408, IRTRe Bt FIBEWR . 42 rcdt o
Wi 2 SEAFAE. IO 200 pl Fc Block, EHi&iF. fEUK LMEE 508, AJEH
ANTF—H.

Copyright © 2019 The Authors; exclusive licensee Bio-protocol LLC. 5
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. QB-AF647 J:f4 (Hua il Hou, 2013)

1. JIAN1 ul Qb-AF647 (1.0 pg/ul, HRIEZ 10~20%). AFERIIA 1 ug Qb-AF
647, B MRS), WREWE.. £ 4 °C UK Rl e a 30 404,

2. 20 ml FACS Z&ifishdediifs, #RJE0h 311 x g [P EE 4 °C B0 5 0 %h. 31
i EIEWG B An B RORLE 2 5E A ER

3. m4HfR i 200 yl FACS 25, H RSS2 B Hi =%

4. MM 15 i Anti-Alexab47 fi¥k, &5, 4 °CHEHE 15 435,

5. 140 ml FACS Zlissediie, SRIGH0 (455 x g, 5 7M4#, 4 °C).

=. MACS &% (Hua 1 Hou, 2013)

1. f£ Midimacs 4%k _EiCE —4> Mitenyl LS ¥, J£H 3 ml FACS 2247 Tk vt »
FIR . FEFETIE A 15 ml 08 .

2. IR ETEW, R gR MR T R AE 3 ml FACS &2t A 4
0 um 4Hff sy, Bt /e i LS A, E4ifui@id LS )5, SLEImA 3
ml FACS ZZ Mk LS 4.

3. fFIEWKSE, ¥ LS MMM EECT, TBHE TR 15 ml BOE F

4. [ LS #HH A 5 ml FACS 2P, HHE2E—AEsh 2 it id .

5 EOBEENE (311 x g, 5 0%F, 4 °C &), F 100 pl FACS 22 E Hir 8%
4Hf.

6. 4HiuitEk.
Ve IR I E RGN, EFEHI

7. IRYEAHAMTEACEE R, B x 108 A 96 £L U AR+

WU, FEM et (K 3)

Copyright © 2019 The Authors; exclusive licensee Bio-protocol LLC. 6
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6.

®3 RARBRELTR

Un-stain & (1)  AMSAT AT b BE A 4 g

BYE (8 SN B220-PE-CF594. IgM-PE-Cy7. IgD-BV711. C
D38-AF700. CD19-APC-Cy7. GL-7-PE. CD8-PerCP-Cy
5.5, IRF4-EF450 HuAfifr 5 5ent B 57 k2
FEAE (n ) 1. FYets, FEFINA B220-PE-CF594. IgM-PE-Cy7. |
gD-BV711. CD38-AF700. CD19-APC-Cy7. GL-7-P
E. CD8-PerCP-Cy5.5 .
2. YHMEE ST B, M IRF4-EF450 $ifk

R
MYLE (8 ) SR B220-PE-CF594, IgM-PE-Cy7. IgD-BV711. C

D38-AF700. CD19-APC-Cy7. GL-7-EF450. CD8-PerCP
-Cy5.5. T-bet-PE i 5 et B i 37 # M3
FEAE (n ) 1. FMYets, RN B220-PE-CF594. IgM-PE-Cy7. |
gD-BV711. CD38-AF700. CD19-APC-Cy7. GL-7-EF
450, CD8-PerCP-Cy5.5.
2. ZHMUE E TN g, M T-bet-PE $iik

FE B L 1 et )5 ZE TSR ] ff ik B Qe FORE LT I, 2500 96 FLIR (863 x g,
10%0, 4°C), BR& LISHL BRADITHPH I 4 i Risi ke 51

(ATige) o /N ORI I B T B AR Gt BT R RE A2 G bk i) FC BL4S & R
155155, F 0.5 ug 4ifbi¥) anti-CD16/32 ¥.3u ik (f% 10 pyg/ml) £ 4CF
BELIET Ig-fc 244 (fer) 15 7%k

4 Un-stain & 41 fifd 557 20F 75 50 pl/FL FACS Z2bii A s Fosp B gy er FURE i /& 43 )
TN 50 pl Fi5EHC 4 NGO IR B 58 RIRE S B VA, 4 °C B 4Lt 30 704
FEREANFLAINA 200 pl () FACS i, LATESeamie;

B0 96 LI (863 x g, 1704, 4°C), Bk LG, BEAAFTH M (48 4 i ki
A3

PR S AP IR

&

Copyright © 2019 The Authors; exclusive licensee Bio-protocol LLC. 7
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7. [gEfaHoinN 200 pl (1) FACS Z20, 315 Bir e A i e # 200K B i =0 EALVE

8. TMANBERIM, ARG OEME, MA 100 pl BD Cytofix/Cytoperm 42K
(100 pl/108 AN4HfL), 4 °C &G, WEHE 20 40, WML AT & E ik

9. 4°C, 863xg, #0148, 76 ER;

10. S 200 ul BD 1x Cytoperm/Wash 223, 4 °C, 863 x g, B» 1 408, HFL
W, EEYE 2 i

1. FCHI L N FUARIR &9 (1:200 T BD 1x Cytoperm/Wash Z23), 50 pl &4
FEdh, FAMRZIE, 4 °CRLIE 30 48h;

12. Jf 200 pl BD 1x Cytoperm/Wash Z& 3k 5 52 i& 1% 2 i ;

13. 200 pl FACS ZZmiliE 24, e aie, EVnl A T4 okl .

Fiov BV IRAR

1. X New Folder > Experiment > Specimen > Tube.

2. 1f Parameters % I1H{RE: Alexa Fluor 647. PE-CF594. PE-Cy7. BV711. A
F700. APC-Cy7. PE. PerCP-Cy5.5. EF450.

3. fEEHFEPiEPE Experiment > Compensation Setup > Create Compensation
Controls, fiii OK. Hah4: 4 A Compensation Control f] Specimen, 4
BRIt B 8 B A M

4. ERATEXTERE, T FSC/SSC ML, fif P B AEACHE, Hdras, & P11M
B A AMERT B

5. FEHYLEIRR LR, R, BN TERHIS T & JOG I IE 1) & e kil Va

6. KUCCHBRGE, EHarAAMEARR, RN A AME, TCRAEARE .

ZRE5Hh

SKAe AR A 1.

Copyright © 2019 The Authors; exclusive licensee Bio-protocol LLC. 8



w -
blo—1 01 www.bio-protocol.org/e1010341 DOI:10.21769/BioProtoc.1010341

A B

Gated Qb+ cells Gated Qb+ memory B cells
o0 ] Isotype control
i —— T-bet

IRF4+

1. Qb BEFEE/NE 1 MNARIRWER. HH AN Qb+ BAlfid IRF4+ £
LTSN BN Qb+ idiZ B 4iffirh T-bet FisTEM (Liao 2%, 2017).

1. AEGHLAT BT ) B0 G R R) R RT RER DR FFAE VK

2. HMPELE, EHIATT 96 LR LLEAH R BURFA L.

3. 96 L U MR LRI R E MG, LARingifL.

4. BAPERESERS, RERDG, TUKEZRAE, HAnee. R NN, Bk

SRR

BikES
1. W

RPMI-1640

25 mM HEPES pH7.4 CkH 1 M JFRK)

JBE B 1l 200 ug/ml (CRHE 4,000 pg/ml JEiR)

DNase | 100 pg/ml (kH 10 mg/ml J7iR)

BEE %, FEREM 5 ml, AESUCEESTIRE TS 37 °C
2. FACS ZEphifi

2% FCS

2 mM EDTA
0.1% NaN3

%T PBS (i)
3. FC block

Copyright © 2019 The Authors; exclusive licensee Bio-protocol LLC. 9
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100 pg/ml f#) anti-CD16/32 #ifk
2%K BRI
T FACS 221 (il 4% 200 ul/FEdh)

4. 0.5MEDTA
¥ 18.6 g EDTA-2H,0 % T 80 ml B4tk
Fil NaOH il PH {5 % 8.0, il 5 KB
A& HEEZE 10 mM

Buigt
BEE R ER TSR E R 22N, B K E AR RS E F R KL I S FF .
RS S R AR SN 5 1 R 0 Liao %5 (2017) LA Hua H1 Hou (2013).

BE
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