ICS 11
CCS ¢05

(2

T/CMBA

FR

i

T/CMBA 020—2023

AL

— ol o

C B F

Ny ER S RES S

OO0 —t—

H&E. HF EAMEERIEIERE

Guideline for preparation, cryopreservation, recovery and identification of organoids
of human normal breast and breast cancer tissue

2023-02-21 &%

2023-02-21 5CjiE

PEEHEDEAR NS

% fn






T/CMBA 020—2023

= /N
T =2t T
1 = 11
4= 1
O T D S © e 1
R E I E X o ot e 1
S 11 2
O Ry 2= 1 2 2
<1 = =1 = P 2
o =t 1S 2
B L B R A R A 2
5.2 AH AR AR AT B o 2
5. 3 BB . TR 2
B B R RI . 3
T B B T e e e e e 3
8 BB TE 3
O R I B 3
L0 B 3
B A (BERME)  NIEWAMLFIAMERB TS RAME B EES . 4
A L AR B R R T . oo 4
A 2 NI L e A S B Bt B E A I 5
A3 ANIEH AN A R BRI T O 6
M B (BERME)  ANIEWAMMERERNAIERRENETE. 7
B L IR . 7
B. 2 R I NI BT . 7
B. 3 R A G T T o o 7
B A B R T 7
B. b R A T 8

R R o o 10






T/CMBA 020—2023

7

R

][l

ARSI GBIT 1.1—2020 (ARfEAL ARSI 55 1 &850 AR SCIF IS5 R AR SN /Y
PLRE L

TR RASCIF S e B W] RETS S Ao A SR I R AT LR A AR A R ST

ARSCAF R B 2 A BRI AR TR A

AR AL DU AEYNGST B X E SRR . D)KL | MRS R B
AIRAT . R EEEAAR LR EARAT . HEEAREGEMEER . PR 5 4R
FEEAH L TAREARERE. IR A O TRER R MRER . RO
BBe BRI ANREERE. NAEEZRE . R B TR, Ml s — AREER:.

A EEGREN: BT A RS Bk AS%. sk, P, S sk, Ee W
AR BUNILL MIES. BB, Bk, KR, R, BEBRLL. BREM. FE. k. SRE. 3
I KIE. EAL KL, R, RIEE. PR KER. fOKR. B, PR FIER
TFE.



T/CMBA 020—2023

][l

5l

FURR R 5 LB IR R 2R 28 B AR SR IR BORIT e FURE SE RO FORTIG PR VA 9T 2T 7L
HAEEREARYME . 88 E AT AR A SN LT OB A IR R4, D9 3L b (R JE R 7T . RS HEYR
T RUB 2R SR BRIV EOR T B i T2RASH IOWE L R BT R 2 AN EORTRE, N2, JF
FEER, Rl 2R ae B iml & RAAMETR. SEERESEE . HAl, B A IER IR &I
B SRAS B A B TRAN S E SR A AR S VE AR HE . Duut, RS (NI SR A FLURE
REFE & R BIPMEE R , DN T HES A S 2888 B M A w7, Sl B TN
U FEFLIRE SO 25T L AR 8 T S AR 7T, BN 91 AT ML A

11



T/CMBA 020—2023

ANEBFAREABRELRERE. FF EFMEERIERERE

1 JEE

ARG TN IE R FUIR M AU SR Bl 2. B4R TRAF . ORS8RI PR3 A
AR T5 95
ARG T ARG . BTG L 24l A el N R E 8 7L R AL A 2R 3

2 AetsImAxH

TN BSOS S RS 5 TS BOAR SO AR D gk R, v HBAREI A
SCAE, ANZ H TR R ASE T A AN H BRI S SCE, oA CBEERTE 1E B0
BT A

GB 19489—2008 sLIn= AEA) 2 4xiE AR

GB 39707—2020  PEJ7 [ AL B AL B i Gtz il br
3 AREBMEX

TANARERE SCEH T A
3.1

AIEEFBRAEEE human normal breast organoids

NI LR B R 2 (b R TR s 2 RE T A A SN E T 0L,  FEA SCARPRHIR B 97
FAF IR RH S NIE R FUBR b R H AR a7y . ARG e D e S R B R I B A AR R =4
AL TR -

3.2

[=1=F——1

ANFLBRFZEZEEE human breast cancer—derived organoids

HI N FURR _E B AR ORISR R T4, R SRR IR A T I R 5 HoRIE AL
ML) ALEREEHE [ o1 RS SRR LA DL ) = 4 22 Al 5 740 -

3.3

XA scaffold material

TR B B ISR RN IR B A RL, B3 R IRMRHNJE FURE AN & b R o
3.4

&K passage

W S B £ O BRI M O T I P EAT RS TR ORI SRR B R AR
3.5

%TE cryopreservation

WA SRRV R AL 5 FEARIR PR N AR AR I DR A8 B 40T T IR



T/CMBA 020—2023

3.6
£ 7 recovery
BRI A B R 5 AT 5 7%, R 2528 B 4l B L 4 PR )i 2

4 @

4.1 BARHNET

NIEH FUBRSE S B AN FLIE S8 28 B T S 000 H R Sl Al R A fT TAE 5. TR RN A
EART: HixSHES. BERE. TIERME. AV eBg. BENRTR. Mk FEzk, %
a5 H RS IR E . 2B OCIRAE . BRIERR R T, @ UCRK FURR I AR B AL X FLBE iR A S
HESE S VRN E 5 P NS

4.2 HMEEE

NARIEH FURA LU FUR A SR v BT B RAF A EH] HSE N A T 31518
B G AE, BAERSEE, SN HARMEE G MR TEZ AR, SHmAE
BAHEART: AL E 7 S LT R KN 75t BT ZR AL I N5 B AT AL TR,
AR R PN BHAR SOR R SRR, e AL B IEE. kAR5,

5 XREHE

51 HAMAKARE

5.1.1  NEYE SN AR 2 A AR A R AR RV, ™ ) A L A e i A SR SRR A 5
7L BRI A% AR 1 XU o
5.1.2 MR 2 BRI TAUG SR AL, FUI AU AR MO 7 o B R S5 T BORAT IO N A FL IR
FEA AR, HURER SR G RSB X3 15 PR SR A T I FUBRAR S8 AR T i R DI BRI
NEFUARA A PRI ARG B PRERFEASR & .
5.1.3 HIRERIIREN G AR LA R a2 .

E: BRPTAIRE RIS, TR PR A B AN FLRREE S8 B B SRR A ]
5.2 (HARANRENSH

REEMIHLFEA RN e RIR BT TR HLA R T, N HRIR (0°C~4°C) 261 N AT RN
B, LG RO L R SR A TR 25
P R RAF BN ARAE S dsfm T, P o W HA TR/ T, AEmA L AR )

(aYay

fE,
5.3 KB[BEFIE. EFMER
5.3.1 KFEHIE. BEF

KA EHI %, BIHPBIT:

a) il AT RO SRR R HAREARBEAT I Ve, HIUE BRI BT B T 4°C VKA b 7V A0 B R
DPBS e, 1SvElt B Ak R S, BRI EE T, ERIETORETE;

b)  GEEELH LV AN/ SN UM A 5 VIR A A R R R A, AL SO AN ORAETE B, R
M F R BEAT A ZUHAL, S5 63E 2 A TR I HLARIAT 5

¢) MIEHAZURPHEFAIGERIRG IR, IEH FUIRRAS E 5 P S0 B R A KR P IE A
[ R R 57 2

d)  HRAESER H ARG RSO R (IR DISCHEAEEET =48 (3D) iRk, M
LA BRI TRR I (AR TR GG ) L SRR E A TRk A

TR REAIHERE (VA S MR A



T/CMBA 020—2023

532 XHFER/RK

MR 5 ZEXT RS B AT AR, JRCSF R R R B I AR LR BRI R B
KA AEVE S EOREER IR G I -
TEAR A AR AR K VA S WM R A

6 AFTEEFREMER

X IE W LIRSS & B S AL 88 B — MO IR L IR 1 U VA HEAT VA R AR R A IO AR 2%
PEREATORAF, BRI R A, LSRR IS5 I ]

NIEH FLIR B B R A% B B IR , 75 BRI R A7 A48 B ARG B THIR 25 1R N AT AR AL 2,
LR URAFIUE HEAT AR B I PRI R B A AR . VELIRAE IR AT (K 77752 IR 3% A

7 KBELE

MR T X R E I TS, AHRELEENE, SENEERRL: 528 BMb
FHITESS. RIS EHLUAFE. RBES 708, RBEaEtEsE.

VEAN A IR AN HHERE (1K) 5 2 I 5% B
8 HIEETE

HAERAE R K, ST 8RS B, R EA IR T A S R ORI TR Sl 2
5 BLR & BTt

TR [0 i PR AS S04 i B T 22168 ] 5 2 it A TR A 1) 2 s PRk 6 o A PRV )
(GCP) HH At B B 70 WA
9 EFIALIE

TEHBFEAIREL , 5288 B 1S 9% L % MG A SR A E R FE A P2 AL IR 529, 4% B8 GB 19489—2008
Hh 7.19 F1 GB/T 38736—2020 H 3.1 fER, W (BEIT IRV FAG]) EFHFIFEEH S 20 E .
XTI 2588 B B S M SR 28 B AU M 1% IR A IFEA AL B 5 8 BRI VE A

10 REEH

KA E MR EAEEAR T RS BB MRS IE, K E IS /5 E MR I
PREVIRIL, 0 KI67 BRI IARILSE . KRBT ETRIRE K ES I B.



T/CMBA 020—2023
Mf 3R A
(ZHRHE)
AESARRIABRELFZEHE. FENENREES
A BRI RIR M
A1 UERRE

AW A ARIR B DAL AR AN RS RIS | R B . 37°C AKIB AR IRIRVKEE (4°C.
-20°C. -80°C) . VW &=,

A 1.2 FEM

RIS TR EGE Ay 15 mL FT 50 mL B & 08 . SRl k. THE T TR IRE
BT, YRR A dUMVE AR .

A 1.3 R
HIURLEIR . DPBS. KRG SCZEMRL. REFE IR A — AN
A4 ERIAREREIEFRE
HEFF (R 1E W PR 28 B R B A U o WaR AL
KA1 ERFREREERBEBATR

LR FELH IR
R R A Advance DMEM/F12
WNT 15 5 38 B S0 5 R-Spondin 1
WNT3a Wnt3a
P EA L Neuregulin 1
L-4B & Wit L-Glutamax
ROCK #jiill 1) ROCK inhibitor Y-27632
NKEHA Noggin
sirtuins #4171 Nicotinamide
TGFp #1171 A83-01 TGFB inhibitor A83-01
YR AE KT 10 FGF10
TS 4 e 7 EGF
B27 ¥sIm| B27 supplement
LI E R N-acetylcysteine
Primocin $ii4 % Primocin
SALTT HIHA Hydrocortisone
B-ME 1 B-estradiol
RREF TR I B B 57 Forskolin

A 1.5 FREESBEERE
HEFER PRI SR B B RS R L IO A 4y W3 A2,
T A2 IR EESEEFEEARRY R

TS FR BB
FEnliE IR Advance DMEM/F12
WNT {5 51 B 30 71 R-Spondin 3
HERMER Penicillin/streptomycin
P EA L Neuregulin 1
L-4 & Wik L-Glutamax
ROCK 1] 7 ROCK inhibitor Y-27632
NKEHA Noggin




x"A2 ABRERREREFEERMSER (8D

T/CMBA 020—2023

LR FELH R
4-(2-F8 2. F5)-1-WRk Wk L TR HEPES
sirtuins #1571 Nicotinamide
TGFp #1171 A83-01 TGFB inhibitor A83-01
YR A K F 10 FGF10
N AR T EGF
p38 MAPK il 1) SB202190
B27 Y8 Im| B27 supplement
LR N-acetylcysteine
Primocin™ #i4: % Primocin
EHNM TR AE KT FGF 7

FEHE % PR SSAS B BRI, BHLLE T A0 A B0 75 02 A0 458 25 B 1 4 0 75 PR e A I R 7

(n, %% Wnt3a) , B din—mhe R

FEIEH M AAL &4 (i, &% TP53 2848750 Nutlin3a)

FLBRIE R AR B 1 7Rk AT AR BRI DU 1IR3 FLIRSRAS B G IR B S Aih L3 B s o

A2 ANEBIBRMILBRELFEFZRIELR

A2.1 BBl

PSR B IH & R, IREME R EAEY Z e P RETC R #RIE. FrAuln. e

NI -
A. 2.2 REAERRITRNLIE

PP IR LGP A R bR dB M I B, R IR B ST AN R T Re 22 BRIk B gy, B AEILA
FUIRIIAL . X T ARG A, B R BN A LS -

A 2.3 HZURENEGE

B EIRTAC LS FIARREAR R 22 50 mL B0, & A HUAERR 4°C B i) DPBS VA EL

SEAEI IR IRV AEARIR, HEEERNEHRRE.

A 2.4 RZOLRAGIENL

RREAR RS 25 10 cm (GHARRE IR A, A FRBY BT AR TR H G AL ] g BT i 2 B AT BEAR
A WMIEHIEIMANHLRAZOEI (=10 mL) , BT 37°C Kbt (A4 etsst,
10 P ~15 ARG 1 HIREYHHA YA B AR R0, Ot B TSR R
B AN i B BT 21 EY 4, 4°C R, 200 x g #5.0 Smin, 7 3G, REUUEE UK L.

A 2.5 ¢ALAMBEIREiRAVITIE

WUTE HoR T AR R AR, IR A 70 pm B 100 pm AR IE ML E .4°C TR, 200 x g &40 5min,

7 b, REVIEE TIKE.

A 2.6 (RRUTUREZE R ZHEIEFIEM

POERSAMEL (BB, IR 1F N 2RI Eediiie, RSy aim 1R
FLBR, BOAIRE IR E B R A T b, RSP RHRERE],  PINAR RL RN IE W FUIRSEES B B LR
KA E IR, ERFRIEROL A, BT 37°C —HLBRAN I R A T B IR

A.2.7 HKEFEESF

IRYERB B AR, B2 R~3 REH 1 RS TR,

A 2.8 FEFEEK

a) fFRBETHEAN 120 pum~180 um i, BIATHETAEAR, — i E, TS EZEE

PR AS B A R B

5



T/CMBA 020—2023

A3

A.3.

A. 3.

b) ARANK 7 EOR A B R BT A O B2
) IEWFLIRRAS B AR INELAL A RBUS EIZHIAE 10 LI FUBRIERAS B AR BT AR A 52
R EORE MIE R, (HEDHE AR B e W T U5 E

AEBIREIARELZEFENERLOLR
1 EKBEFRHF

R EHAALBUT:

a)  TEHERSHE 10% A B AR I IV 40 P A7, BUBC I

b) 3 FH T B U A4 AV T R 4 P SR B PR AT B YTE , FE4% 500 nL~1 mL AR 4325 2 41 14 A7
S

0) HYIMEAETRNARGAEE T, BT -80°C 144F 24 h 5, 4R fE &7 2 A e
KHIRAT

2 KBFEER

RBEEIHPTRUWT:

Q)  TSerER— AN 10 mL HEAHE IR LR 15 mL B0

b) BHETEE NREEEFECHE, BRI 37°C KiG T, BEEISNGEE, REMEIHLEHEN
[F) P 4= 0 AL

¢) CHRMLE RS BRI S, BRI 15 mL B0 8, (ER R T I R
BILT 1%. 4°C T, 200 x g &> 5min, # i, (REABBSEVIEE Tk,

d) HAHBYIE IR S AR S, R TR FRILIR SIS L, Rt ik s, s
HIAR R RS B i 35 3, BT 37°C LB g 55 4 h HEAT RS 9% .



T/CMBA 020—2023

Mf & B
(ZEHRHE)
AEBABEREMIRELSZENLEE
B.1 #hik

IR T B HIR RS AT 08, BRI R WA, WIS HBI SRR . A S,
AL T 05, ARSI R R I RS &8 B 5 R AL AR oAk

B.2 AFEEMIRTHIHSEUR

FERBEEIRINE 2 K, A2 RGP AT IR A0S . IR LIRSS B AR R AR 5
W 2T REAR 50 pm & PA_ERIERIRGE R, JoetE A, ML s NSRS RARK
IR ZE 5 o FEBEAT R ARG B 15 90 SN RN, B SRR S SRR B RN T3S SR 15— 1k

B.3 EEEMEEM S
B.3.1 &g

B IE YR T R4 5 (1, fEJ622 B T o] DU B X 2 SRS A0 M . FH 20 Mo v 1 v
PR B MRS RGN B, 8 S W IE Gt AT g, et 5 RO RS 2 k- B, BT
B T gt AR gt i i S BRE Al a B, ARYE A S pris dn i bk 2.

A=B/(B+C)x 100%

Ve

A—IH AR L3

B—— AR (4 g B 4L

C—H AL 4

RGO T, THE G H B 2E A B A EE > 90% I R B EE SRR AR B LS, RER
af o

B.3.2 BERNFE_FELEIFIAMILAZAE (CFSE) &%

CFSE fefig 2 o e B A, fEiG4ii N SN BN S &, KSR 2R (05, AL
MTCEE G .. BRI RaAR: REFTHAORE MRS, F05% B, UEH Advanced
DMEM/F12 #5377 5L 88 (29 1 mL) , WFTIRA) G I CFSE ¥R (249K FE R 2.5 pmol/L~5 pmol/L) ,
£ 37°C /KB iEE 10mine HI 40% AR B 104 /N A i 3G 2 BP 2 B GL i bRid 10mine B0 BBk ik
Ja, PSR TR IR E SN . B 100 pL 75 4 40 e Bl B T e dn e i R A, AE TEE
DB T, #H 488 nm BRI SR A U0 . RIS, 80 4% 1% SR 400 2 T AR P 9 = 4 3 ot
AT S MLV 12 2 A T o

—MIEOLT, PR RGO ISR B IR A L > 90% BRI REFRIIRB EIE LT, HER
if

B.4 HKBFBERLAFHHEN
B.4.1 HmE#
MAIRH LA YII 1 ~ 2 PR RRIEM AL, FI S e AT [ IR A . B VGRIEAE
KT 100 pm [2R28 B H T 04T
B.4.2 AIEEIERYIA

i L K ) AR EE G RN R

a) A SR B SRS B L AR B IR A LR B, AT BECRRR I A R se B, K
NHA G, HALEER (4% ZEHES X8 e T E,

b) KR 2K RS FHVRE A 70%. 80%. 95% LA K% 100% (1) 2 Bk R b B, M i
5min~10min) , T HIKIFEFAFEKZ) 5min, HERBE RFFEIRE;



T/CMBA 020—2023

c)

FERA AL, SRR E U, @WK R EAE 5 um A .

B.4.3 FAKRZMALI (HRE) #fa
FAREMPL (H&E) et BB T,

a)
b)

c)

d)
€)
f)

9)
h)

BBV R B TR LB, 82588 B KRG, B 1L AE J5 2R gy it 72 2R 88 B I K
il AR VUCR RS B VR T BRSO 3 IR, 100% L EEETR R 3 IR, 95% L BEIA
b 3R, K 3min, FE T4k 3min, 8412340 Y [A] 1 i 5 4 B oK

MRz Gt (ERESE LN Yekl, HEUESBENHSNE (L4940ul) , BEZ)
10s;

TESR K R e B0 P 2507 €0, FRAR VR FH R TR RS VA VR S B TR S BN VA VU3 A T IR A A 2
ARG TN IR I, B2 10s;

B R IEE T 95% 2By 3 Yk, 100% ZBEVid 3 Wk, IR 3 IR, BRIk
3min;

FH A 0 B A R AT 5

Tt B PSR, Tt R,

B.4.4 SEtANIEN
G AR BRI -

a)

b)

c)

d)
€)
f)
9)

h)
i)
)

BRBEVR (BA4.2) ETHANL LERE, SRS w i, Bk aej et fEpk
E WA

it IRV E VIR T 3, 100% 48, 95% L, ik 3min, LLFPIRE
23, FETBAKT 3min, 4 LU0 IR A 58 4 B oK

B DI A NS G PR BRI AR, AR EERIE G, B TEXAEERAE 2
R

R EREA 0.3% Triton X - 100 PBS VR A SLEL, 126 20min;

I PBS 123 3 K, AR 5min;

Wl EimniE, BB ENE (L40ul) , HH 30min ~ 60min;

We 1l 2R, 80— Le il () 3 P R — Pt ORBEARIE A FPiikmie) » DED
KEENH (L40uL) , BT 4°CHELK,

W X—4i, WU R BOORANGEL A, FH PBS RPEYI A 3k, &K 5Smin;

T SIS, R EONE (L40ul) , FiRME 20min;

W 2 e NI SER KU BN G, F PBS 32 BE VI #2306 3 ¥k, HEIK Bmin;

R L — BT (BRI A R I — Bk, N 2R A b, R 2RE B N E (29 40 pb),
EHEFFE 1h;

FEBR P, N DAB MR, FERRISEONE (L40ul) o MR E RO RE BN
WK R 3min A4

ISR AKS Rl AT A AZ G, %9 10s, TEJ/K T #5E 5min ~ 10min;

DA TN SRR VRS 1A MR R R S VAR, 2% Imin, HEATIR TS AL EE

TOK FM¥EE, RUIZIT 95% 4B, 100% 8E. —H%Edr, £k 3min, UL FBBES
3K;

WA R ORAT S

Je2E R PSR, AT s

B.5 ABENTHELERE
T FLIRRE T S, I UM PR W70 A I A L. T B . HER2 idRIAH

=

, B LLER. PR, HER2. Ki67 S5HREMHT & il 240 M ) 7 o 7L s S 4 B T AR B

WA BT ER. PR, HER2. Ki67 ZE48 bR, I5 FEAC IR 20 20347 EL 85
ER S bR A — 254 A et & (£ih KRT8/18.CD24) AR /L F B2 ik 22 (214 ATAC2.
CNN1. MME), AR SE RAVHNEMINZ . EEFEE RS, 3T GABRP. KIT fl

8



T/CMBA 020—2023

ALDH1A3 ik gibnic A E IEtH40 M, T AGR2. ANKRD30A. ESR1. FOXAL il PGR f)#ik
BEFRIC N BCAE i . AR SR REIVL B 2 a it =, EF ITGA6. KRT5/6B. KRT14 1 TP63 [
5, o AIREERC N R R A A R AL R gt . DL TR S L B R LR B R SR I A bR S
Yl T 7RI 4 E , B EABR T RNA-seq B ¢ 6 € &= PCR 5256 H T 4600 H brIE A 5 5%
KPAR, G B 2R S A FH TG B AR B A RIE KPR A



T/CMBA 020—2023

& E x|

[1] A N RSR[5, e N RSORS00 1% B 8 B 2% 7). 2019-05-28.

[2] " E4HAY)ES4:. TICSCB 0001-2020 -4 A A oK. bt A Bl bRk H iRtE, 2020.

[81 EZMR R OAME T R E R, T EGUE 2 AE T2 Ry, T E U 2
T8 25 I PR WIF 7C 2 b = 63 4. o [ GG 00 2L e RS 12 T R B (2020 k). R AR IR 2R 6, 2020,
42(10):781-797.

[4] EUEDMEZERNS T TR L, TEGUE SN W . R
BEIE T G S b [E 5 K IR (202246 /). EEAE 24 &, 2022, 32(7):657-668.

[5] FMVFISE, #0300, IR FUBAHSC AL S AR AR B2 I b i) 3L 2 i LA 2R 38, 2018,
25(5):380-383.

[6] HEZXZminEEHE, hie NRICHE E R DAARREZE R 2. 259in AR50 5 &8 BRI
2020-04-23.

[71 HEXRZ#ES, P NRITAE 2, 2020. bt HoE B2 25 Rk, 2020.

8] HHEANRILMEEFK DAENTRIEETRERASERESR. 2 EASERERRE. S
Jents NRIAEHARAE, 2015,

[9] Sachs N, de Ligt J, Kopper O, et al. A living biobank of breast cancer organoids captures disease
heterogeneity. Cell, 2018, 172(1-2):373-386.e10.

[10] Dekkers JF, van Vliet EJ, Sachs N, et al. Long-term culture, genetic manipulation and
xenotransplantation of human normal and breast cancer organoids. Nat Protoc, 2021, 16(4):1936-1965.

[11] Rosenbluth JM, Schackmann RCJ, Gray GK, et al. Organoid cultures from normal and
cancer-prone human breast tissues preserve complex epithelial lineages. Nat Commun, 2020, 11(1):1711.

[12] Tuveson D, Clevers H. Cancer modeling meets human organoid technology. Science, 2019,
364(6444):952-955.

[13] Guillen KP, Fujita M, Butterfield AJ, et al. A human breast cancer-derived xenograft and
organoid platform for drug discovery and precision oncology. Nat Cancer, 2022, 3(2):232-250.

[14] Mollica PA, Booth-Creech EN, Reid JA, et al. 3D bioprinted mammary organoids and tumoroids
in human mammary derived ECM hydrogels. Acta Biomater, 2019, 95:201-213.

[15] Campaner E, Zannini A, Santorsola M, et al. Breast cancer organoids model patient-specific
response to drug treatment. Cancers (Basel), 2020, 12(12):3869.

[16] Dekkers JF, Whittle JR, Vaillant F, et al. Modeling breast cancer using CRISPR-Cas9-mediated
engineering of human breast organoids. J Natl Cancer Inst, 2020, 112(5):540-544.

[17] Goldhammer N, Kim J, Timmermans-Wielenga V, et al. Characterization of organoid cultured
human breast cancer. Breast Cancer Res, 2019, 21(1):141.

[18] Bhatia S, Kramer M, Russo S, et al. Patient-derived triple-negative breast cancer organoids
provide robust model systems that recapitulate tumor intrinsic characteristics. Cancer Res, 2022,
82(7):1174-1192.

[19] Yang L, Liu B, Chen H, et al. Progress in the application of organoids to breast cancer research. J
Cell Mol Med, 2020, 24(10):5420-5427.

[20] Jin X, Ge LP, Li DQ, et al. LncRNA TROJAN promotes proliferation and resistance to CDK4/6
inhibitor via CDK?2 transcriptional activation in ER+ breast cancer. Mol Cancer, 2020, 19(1):87.

[21] Yu J, Huang W. The progress and clinical application of breast cancer organoids. Int J Stem Cells,
2020, 13(3):295-304.

[22] Goldhammer N, Kim J, Timmermans-Wielenga V, et al. Characterization of organoid cultured
human breast cancer. Breast Cancer Res, 2019, 21(1):141.

[23] Hu L, Su L, Cheng H, et al. Single-cell RNA sequencing reveals the cellular origin and evolution
of breast cancer in BRCA1 mutation carriers. Cancer Res, 2021, 81(10):2600-2611.

10



	目    次
	前    言
	引    言
	人正常乳腺及乳腺癌类器官制备、冻存、复苏和鉴定操作指南
	1  范围
	2  规范性引用文件
	3  术语和定义
	下列术语和定义适用于本文件。
	3.1
	人正常乳腺类器官 human normal breast organoids
	3.2
	人乳腺癌类器官 human breast cancer-derived organoids
	3.3
	支架材料 scaffold material
	3.4
	传代 passage
	3.5
	冻存 cryopreservation
	3.6
	复苏 recovery

	4  通则
	4.1  方案制订
	4.2  知情同意

	5  类器官制备
	5.1  组织样本采集
	5.2  组织样本的保存和运输
	5.3  类器官制备、培养和传代
	5.3.1  类器官制备、培养

	6  类器官冻存和复苏
	7  类器官鉴定
	8  数据管理
	9  废弃物处理
	10  质量控制
	附  录  A
	人正常乳腺及乳腺癌类器官制备、冻存和复苏操作要点
	A.1  仪器设备及试剂耗材
	A.1.4  正常乳腺类器官培养基
	推荐的正常乳腺类器官培养基的组成成分见表 A.1。
	A.1.5  乳腺癌类器官培养基
	推荐的乳腺癌类器官培养基的组成成分见表 A.2。

	A.2  人正常乳腺及乳腺癌类器官制备操作步骤
	A.2.1  通则
	A.2.2  组织样本的预处理
	A.2.3  组织块的清洗
	A.2.4  组织块的消化
	A.2.5  组织细胞混悬液的过滤
	A.2.6  细胞沉淀重悬及三维培养接种
	A.2.7  类器官培养
	A.2.8  类器官传代

	A.3  人正常乳腺及乳腺癌类器官冻存和复苏核心步骤
	A.3.1  类器官冻存
	A.3.2  类器官复苏


	附  录  B
	人正常乳腺类器官和乳腺癌类器官的鉴定
	B.1  概述
	B.2  类器官显微镜下的形态学观察
	B.3  类器官细胞活性分析
	B.3.1  台盼蓝染色法
	B.3.2  羟基荧光素二醋酸盐琥珀酰亚胺脂（CFSE）染色法


	B.4  类器官组织学特征分析
	B.4.1  样品准备
	B.4.2  石蜡包埋及切片
	B.4.3  苏木素&伊红（H&E）染色
	B.4.4  免疫组化检测

	B.5  类器官分子分型鉴定

	参 考 文 献

