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[ Abstract ] Background and purpose: In 2016 the National Cancer Institute (NCI) decided stopping to use NCI-60 cell lines
for drug screening, suggesting that tumor cell lines were losing their value as a tool for drug discovery and basic research. The
reason for NCI-60 cells 'retirement' was that the preclinical studies based on traditional cellular and animal models did not obtain
the corresponding expected efficacy in clinical trials. Since the major cancer behaviors, such as proliferation and metastasis, are
fundamentally altered with long-term culture, the tumor cell lines are not representative of the characteristics of cancer in patients.
Currently, scientists hope to create a new cancer model that are derived from fresh patient samples and tagged with details about their
clinical past. Our purpose was to create patient-derived breast cancer primary cell lines as new cancer model for drug screening and
basic research. Methods: Breast cancer tissues were collected in the Department of Breast Surgery, Affiliated Hospital of Guizhou
Medical University. The collection of tumor tissue samples was approved by the Ethics Committee of the Affiliated Hospital of
Guizhou Medical University (approval number: 2022 ethics No. 313), and the collection and use of tumor tissues complied with
the Declaration of Helsinki. The primary breast cancer cell lines were isolated from the patient's breast cancer tissues and cultured
in BCMI medium. After the cells proliferated, the media were replaced with DEME medium. Cell line STR genotyping was done
to determine cell-specific genetic markers and identification. Clone formation assay and transplantation assay were done to analyze
the ability of breast cancer primary cell lines to form tumors. Results: We created 6 primary breast cancer cell lines. The 6 primary
breast cancer cell lines from the patients were tagged with the definitively clinicopathological features, clinical diagnosis, therapeutic
regimens, clinical effectiveness and prognostic outcomes. The STR genotyping assays identified the genetic markers and determined
the identities of the 6 primary breast cancer cell lines. Clone formation assays and transplantation assay showed that the proliferative
capacities of the patient-derived primary breast cancer cell lines were significantly greater compared with the conventional breast
cancer cell lines. Conclusion: We created a panel of 6 patient-derived primary breast cancer cell lines as new cancer model for drug
screening and basic research in breast cancer.

[ Key words ] Breast cancer primary cell lines; Drug discovery; Basic research; New cancer model
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Tab. 1 Basic information and tumor characteristics of six patients

Item BC3# BC4# BC5# BCo# BC10# BCI13#

Invasive ductal Invasive ductal Invasive ductal Invasive ductal
carcinoma carcinoma carcinoma carcinoma

Invasive ductal Invasive ductal
carcinoma (40%), carcinoma, ductal
ductal carcinoma in situ  carcinoma in situ

Histological type

Agelyear 68 45 44 47 46 37

Menopausal status Post-menopausal Post-menopausal Pre-menopausal Pre-menopausal Pre-menopausal Pre-menopausal

Size of tumor D/mm 28X6X17 40X33X12 15X14X19 36X 15X28 50X29X39 26 X14X26
TNM T2N2MO T2NOMO T2NOMO T2N1MO TANOMO TANIMO
Pathological grade I I 1l - I I

Lymph node status Positive Positive Negative Positive Positive Negative
Metastasis Negative Negative Negative Negative Negative Negative
1.2 K5 epidermal growth factor receptor 2, HER2 ) /ErbB2
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G: Generation.

BC3#-8G

1

BC5#-18G

6 FLARE B SR R A BRER T (1 <100)
Fig.1 Morphology of primary cells derived from 6 breast cancer patients (X 100)
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Tab.2 STR cell line authentication

Item BC3# BC4# BCs5# BCo# BC10# BC13#
D19S433 12/12 12/12 12/12 12/12 12/12 12/12
D5S818 11/12 11/12 11/12 11/12 10/11/12/13 11/12
D21S11 29/29 28/29 28/29 28/29 28/29 28/29
D18S51 16/16 16/16 17/18 16/16 16/16 16/16
D6S1043 10/19 10/11/19 10/19 10/19 10/19 10/19
AMEL XX XX XX XX XX XX
D3S1358 14/15 14/16 14/16 14/16 14/15 14/16
D13S317 13/13 13/13 13/13 13/13 12/13 13/13
D7S820 10.1/11 10/11 10/11 10/12 9/10/11 10/12
D16S539 11/13 11/13 11/13 11/13 11/13 11/13
CSF1PO 11/11 12/12 12/12 11/12 12/13 11/12
Penta D 8/9 8/9 8/9 8/9 8/9 8/9
D2S441 11/13 11/12/13 11/13 11/13 11/13 11/13
vWA 16/17 16/16 16/16 16/16 16/16 16/16
D8S1179 15/17 15/17 15/17 17/17 15/17 17/17
TPOX 8/10 8/10 8/10 8/10 8/10 8/10
Penta E 9/12 9/13 9/13 9/13 9/13 9/13
THO1 6/6 6/6/19 6/6 6/6 6/6 6/6
D12S391 19/24 20 18/24 19/24 18/19/24 19/24
D2S1338 21/22 21/22 21722 21/22 21/22 21/22
FGA 18/24 18/24 17/24 18/25 18/22/24 18/25
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Fig. 2 H-E staining of tumor tissues from breast cancer patients (X 200)
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Tab.3 Expression of the molecular markers and Ki-67 proliferation index in breast cancer patient tissues

Case ER PR HER2 AR CK5/6 Ki-67 PI TOP-1I
BC3# 90% 70% 1+ 80% - 40% 30%
BC4# 50% 60% 1+ - + 30% 40%
BC5# 80% 70% 2+ 30% - 20% 20%
BC6# 20% 40% 2+ - 60% 40%
BC10# 80% 70% 1+ 70% - 15% 30%
BC13# 80% 50% 2+ 30% - 30% 20%

" FISH detection showed negative result; PI: Proliferation index.
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Fig.3 Clone expansion assay of 6 primary breast cancer cells
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Fig.4 Tumorigenesis of Primary breast cancer cell BC4#-5G in

mammary fat pads of nude mice

#: Indicated tumor from the patient; G: Indicated cell generation.
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Tab. 4 The clinical treatment data of six breast cancer patient

Patients BC3# BC4# BC5# BCo# BC10# BC13#
Age/year 68 45 43 45 46 37
ER 90% 50% 90% 30% 60% 80%
PR 70% 60% 80% 10% 60% 50%
HER2 2+, FISH (-) 1+ 1+ 3+ 1+ 2+, FISH (-)
Ki-67 proliferation index 40% 30% 30% 30% 10-20% 30%
AR 80% () 30% 20% 30%
TOPOIIl -a 30% 40% 20% 40% 40% 20%
CK5/6 ) (+) ) ©) ) ©)
Menopausal status Post- Pre- Pre- Pre- Pre- Pre-
Specimens Resection Biopsy Biopsy Biopsy Biopsy Biopsy
Drug use No No No No No No
Tumor size D/mm 28X6X17 52X48X27 15X14X19 36X15X28 56 X16X45 26X 14X26
Neo/post-operative treatment Post-operation Neo Neo Neo Neo Neo
Neoadjuvant therapy
Treatment plan EC-TX4 EC-TX4 EC-TX4 EC-TX6 EC-TX4
Drug use (ECX4) Pirarubicin Doxorubicin Pirarubicin Pirarubicin X 6 Doxorubicin
Tumor size D/mm 28X6X17 40X33X12 19X12X15 42X 11X38 39X 18X33 19X 11X 11
Treatment effectiveness 76.5% 14.3% 16.1% 42.5% 75.7%
Drug use (T X4) Docetaxel Docetaxel Docetaxel X3 Docetaxel X2 Albumin
paclitaxel X2
Tumor size D/mm 30X11X20 10X8X9 20X8X16 32X11X31 8§XTX8
Treatment effectiveness 90.2% 82.0% 83.1% 72.9% 98.9%

compared to first diagnosis

Treatment effectiveness after 58.3% 78.9% 85.4% 52.9% 82.9%
drug use

pCR G4 G3 G3 G2 G5

Neoa djuvant therapy, and - - HP-+tamoxifen Docetaxel X 2 Albumin
therapy after operation paclitaxel X 2

Adjuvant therapy after operation
Treatment plan EC-TX4
Epirubicin +

cyclophosphamide;
docetaxel
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Patients BC3# BC4# BC5# BCo# BC10# BC13#
Follow-up ‘Whole-body bone Lung metastasis Advise After 4 cycles of EC Pleural metastasis, Imaging showed

scan suggestive of ER was 80%, PR
was 70%, HER2
was 2+, Ki-67

proliferation

bone metastasis

index was 15%

postoperative
radiotherapy +

oral tamoxifen,

no follow-
up report
available

showing partial
response, followed

by 3 cycles of T with
subsequent palpitations
and intolerance to
further treatment,
surgery performed.
postoperative
pathology: ER 10%,
PR 40%, HER2+; FISH
(+), Ki-67 proliferation
index was 40%, CK5/6-
, TOPOII -a 40%.
Postoperative endocrine
and targeted therapy
administered. recovery
good, no abnormalities
on imaging.

chest wall
recurrence,
thoracolumbar
spine metastasis,
chest mass biopsy:
ER 90%, PR 80%,
HER2 (2+), Ki-67
proliferation index

was 50%, CK5/6 (-),
No FISH performed,

administered
lobaplatin +
capecitabine
as salvage
chemotherapy

no recurrence
or metastasis

EC-T: Epirubicin plus cyclophosphamide followed by docetaxel; pCR: Pathologic complete response; HP: Trastuzumab-+parstuzumab; T: Docetaxel.

Yo 54k, HABAANEE PR RS 5 5
ANIEA F TGRS . (D) ol FH 225 il i 4 B g Ak
BRI LT A A0 A R e SR 2 M . IR FR 2 A
SREATET . TRA 1 0E 4 B RN i) 7 2 4H AR X
T2 OB RGN, 2 B ST B ET 24 200 B 3
(AR R R BOR A AR 251 . @ Bl
FHZ PG TR T AE AU, 150 AT T B
SRR R . LR gs SR U R BER WA R
FLMR IR L SV ST AT DL RRAE AR FL I A R Al e &R
(AR

AT GE IS T 6 PR S 17 M A 2L A 98 i
RAMEER . ASWFIE B H U L2 7R 7L
AN, M 18HIFLAR Ll 4L b il Ty b 37 i 14
IFLIRE A R, IR R T77% 1 R
FIRE FIBCMIR: 35 5L K 5= 2L A A i, 3R
I35 2% T e el kg 5 3k 4 FH (1 DM EM B: 57 56 15
SRR AN, (453X Le AR it 2 ] LA g A
WG B o A58 38 i 6 Fh 2L AR R B A 4 i
#, HAREMMRIEE, %eF bR i
ASTREAFEF MM B hrdk . X 2eFL i AR
24 L 2R LA T T ) DA B R SO B A
TR, W1 R REAEETE, Mt
FEX S FL IR A A R A T HE B . BC4#EL
JiR AR DA 2 B RR B T far e S R S 0004~

2 B/ LR U ARt ol LI iR, A%
& 1) LR T 2 2R D075 10077 A 4l i A RETE Al
e, BB TR SR A FLE AR A R S AL
(10 7L I Jo 40 I 2 A T2 B R 8 0 5 A7 A =
%ELM 5

gi bk, AT TSI A
SEREHT I BOMERSL, A T 60 B T M I PR
B FLE AR &R o sl A A &
HAT I M0 AR BEA AL, R 57 (4 B 2
o F, BARRRGTF SR, RIS, RCRH
WA, FRRREARE, 2T A SRR 5T
PRHE TR TR FRAPRr Ak S b E 7L e S A2
£, NFUBIE LY R IR ST S A
(LI S PR Y

TR A SR AR 52
LIPS

1EE STk PR -

MWL BEAE . EF L. TR UK
ROBIEET . SRR AR S OO
5y WEE, BR, FH. XELE, SR mE
Mo IPRHSRAIRS | IR s #3C
PN | AN E W AN 2 TR TP EE R P o £ N
AR Eeth: R SRIHRES LB



570 % 5 IREREARA NS HEAE IR B RE
[72< 5% e fﬁj‘\] Natl Acad Sci U S A, 2011, 108(46): 18708-18713.
[1] LEDFORD H. US cancer institute to overhaul tumour cell lines (7] GILLET J P, VARMA S, GOTTESMAN M M. The clinical
(7] . Nature, 2016 530(7591): 391 relevance of cancer cell lines [ J | . INCI J Natl Cancer Inst,
[2] WORKMAN P. The NCI-60 human tumor cell line screen: a 2013, 105(7): 452-458.
. . . [8] DOUX W, LIANG Y K, LIN H Y, et al. Notch3 maintains
catalyst for progressive evolution of models for discovery and
development of cancer drugs [J] . Cancer Res, 2023, 83(19): luminal phenotype and suppresses tumorigenesis and metastasis
3170-3173 of breast cancer via trans—activating estrogen receptor—A [ ] ] .
(3]  CAPES-DAVIS A, BAIROCH A, BARRETT T, et al. Cell lines Theranostics, 2017, 7(16): 4041-4056.
as biological models: practical steps for more reliable research (9] KODACK D P, FARAGO A F, DASTUR A, et al. Primary
(17 . Chem Res Toxicol, 2019, 32(9): 17331736 patient—derived cancer cells and their potential for personalized
[4] GUILLEN K P, FUJITA M. BUTTERFIELD A J. et al. A human cancer patient care [ ] | . Cell Rep, 2017, 21(11): 3298-3309.
breast cancer—derived xenograft and organoid platform for drug [10] CRYSTAL A'S, SHAW A T, SEQUIST L V. et al. Patient-
discovery and precision oncology [ J ] . Nat Cancer, 2022, 3(2): derived models of acquired resistance can identify effective
2%2_256 drug combinations for cancer [ ] ] . Science, 2014, 346(6216):
[5] CORSINI NS, KNOBLICH J A. Human organoids: new 1480-1486.
strategies and methods for analyzing human development and [11] MOU Y J, HUANG J J, YANG W X, et al. Patient—derived
disease [ ] . Cell, 2022, 185(15): 2756-2769 primary breast cancer cells and their potential for predicting
[6] GILLET J P, CALCAGNO A M, VARMA S, et al. Redefining sensitivity to chemotherapy [ J ] . Front Oncol, 2022, 12:

1023391.

the relevance of established cancer cell lines to the study of

mechanisms of clinical anti—cancer drug resistance [ ] ] . Proc (ks HIW: 2024-05-02  f&HITH . 2024-06-07 )

(PEMEERS) KIBESEEXR

RS EREURRZAR, hSHEFHAE800~1000F, — ML 100077 . S ST N 251
S E 8 SEZERWE

(D) LR T R U SR, CPENREIE ) BERESm A EwiE. TRy
H Y ( Background and purpose ) . J7#5 (Methods ) . Z5H (Results) K256 ( Conclusion ) 4034y, O 54+
S5HM: RSN E AP, NN ARV I T SO R (REST . IR AESEmmiE. 3
HIFESS, Bros X ERNEE) |, RS ERATHE H N (AR B TR ) o @ ik LR N EA
SCRRIMAS TG ik, FEALE SO . 20M . SEEe s (ARFIHEIE M s ) sl R GORNE s I IRAIF 5T
SEULIRIG RIF ST A BRI InBABIEFSY . BEMLXTHEIF ST A5, Hk Nz 156 B £ 5 WCAR A B (R RN R TR (23
el Kedis . AUERIEAEOL) | PR UEBHIG IR 0 BAAR T, QBN 2. vl Bk WRIr 4.
R RNGEH AT 5% HAMZE SRS . metad 5 RALEIRSE, REEFEACSR T I B e AT BEA T
. @ L5 RIS NE ST ——Xh . @ 4518 W SCEFRNA I T BT M E5in . N
WA AR RN EZ BEA .

(2) RGLLFAR Mimetas Wi AR IR E S A, JrikdBorRa A REINE . /R AT,

(3) LRIR IR ZE TR 5 AR B N . SRR M BN R o 0 R Rk e . S5 DURIE . TR
RS, N R SR RN RSO N AR E ], TS S A BA RN A . UGB 2R A
SCEMPEEIER WRES 4R IR RGELRR Memeta i BT (1 5 VEBER X EUHE ZEHEA T SCIRR R, DRIEZRR NS 19 4T |
B

HoAb 5 B SE VIR (P EREEZYE ) M ( www.china-oncology.com ) “YEF L

(HREREERE) HEaR



