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Establishment and genomic characterization of a novel retinoblastoma cell line without RB7 mutation
derived from a Han Chinese donor
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[Abstract] Objective - To develop and characterize a novel retinoblastoma cell line from a Han Chinese patient. Methods - Cells were dispersed from
tumor tissue harvested from an enucleated eyeball harbouring retinoblastoma under sterile conditions. The dissociated cells were cultured, purified
and passaged in vitro. Morphologic and genetic analysis and detection of surface biomarkers were performed on the cell line and primary tumor by
immunofluorescence, immunohistochemical staining, DNA short tandem repeat (STR) analysis, karyotype analysis, and exome sequencing. Results - This
human retinoblastoma cell line was designated as SNPH-Rb-C24. It expressed neural cell adhesion molecule 1 and synaptophysin, which confirmed its
neuronal derivation. DNA STR analysis showed an identical match between SNPH-Rb-C24 and primary tumor. Karyotype analysis showed complex
chromosomal abnormalities in SNPH-Rb-C24, while no alteration in 13q was observed. Comparative exome sequencing identified common mutated genes
and RBI™" in both SNPH-Rb-C24 and primary tumor. Orthotopic xenograft tumors derived from early passage cells were established. Conclusion + A
human retinoblastoma cell line (SNPH-Rb-C24) derived from a Han Chinese patient with RBI"" retinoblastoma is developed, which retains critical
biological and genomic features of the donor tumor.

[Key words] retinoblastoma; primary cell line; RBI gene; karyotype analysis; exome sequencing
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HRESLIBIT W ik, ALEEA LAY (FFR
fLI7) W9 RBI™ FME RB #.38 AR G R brAs b2y
RB A, Harganles, HEEixaig RavkALty

FHE AR

1 #HENGE

L1 BARRTRHRIG Y 28

BILA G, 35%, A RBREE, HIHE
RB BN, BIL 1.5 DIAESNEHHIZANIR RB,
SSRATRIIALIT . RESBOEIRYT . SIEE R MR UIRTA
S RPN ) EE Sl RISl JESE SU (I 0E W W ER 7
&, RBUEELIRERZESE . AMRCAHT A MY IR, &
FORURARERARERA . RINERG AR RN, 2 IR (=
RIKAEFNIUNR , A HRARE (= 2 2 AN 2 AR

1.2 JRANIRES SR AN £ 4 )

A OB /RFEAEEZY RN, %M Eilsdl RS
Bebt B LN R R FEEBE TR R SR ORI RAS o
TREE WA AR ETEE B RSB, EFRELHEA
w g, FFrARW S S5, HIE& DMEM-F12 (Gibeo, 3
[E) iR, 1% B4 (FBS, Gibco, J[E) FI
1% H &/ gismFE (P/S, Invitrogen, K [E), Wtk g
M, BT S0mL g0 4% (Coming, JE[E) i JE 7 Al
BTk bz Rk, (EE TIES NI T I
sy 85, £ 3k DPBS (Gibco, ) {H¥tfE, FFRWAT
AT IR AR A, RO A R . T 70 um 20 AR
(Corning, E[E) JE NI, AN A/
TR TH R TS E Y 1 mL 73 5 2% OAT e ik 2252 %
bR, ohBEAn b E SR e e AU 4R Bk, T 15 mL B0
TR, LIS (Biosharp, A E) AN
Maiie, ZBReranigpisr. 4 3 %k DPBS {Eit)q, HIER
g R FE AL, HIE IMDM (Gibeo, JE[E) ks FRlk,
15%FBS, 55 umol/L B $i bt O, 1x i3 - k&N -
Wi s (Gibco, ZE[E), GlutaMAX ™ - (1x) (Gibco,
EE) 1% P/S, FEMMENR, HFHE T T25 #5550
i, EA37CL 5% CO, IR SR Th A TR 55

Gy BT AR A i S 0 BE - B R AR KL, &
S~7dJE, B&IFAERKMEMEEREES 6mL B3
W R AR S BT SR, WHBE A KA TR B 4n i 28
0.25% Ji#i ilg EDTA (Gibco, ZE[E ) T 37 C {4 {k 15 min
Ja, BERRT 0BT IO T ARG NE BE RS IR, BERR S d, X
BRI T R, BRI A — A &k 2
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BT, B 3 mL TR SRk, 292 3 IRIE R
J5, BTN B SO b O BE AR, IR %R A
fite iy 4 & Shanghai Ninth People’s Hospital Retinoblastoma
C24 (SNPH-Rb-C24), £ 6 k{& MG, #i%5 40
IR W A A RB 355548, B RPMI1640 555 4k
(Gibco, ZE[H). 10%FBS 1 1%P/S,

1.3 JE&2ERE K 3h T2 il

oz (51 '8 A 22 . f% B¢ (ECLIPSE Ni, Nikon, HA%)
45 SNPH-Rb-C24 AN &, MEH AU, b H
CCK-8 ik 7l & (Dojindo, HA) £7 3 skibhisr & 42 K5,
Mz anil Kl 2k, Haniall 1.5 < 10° A /mL (%5 5 Fhs
T 96 fLbH, 4L 200 pL A0, #FHET 37 C. 5%
CO, B fLEEFR R, LB 5F 24, 48, 72, 96, 120 f
144 h J5, #4LAINA 20 uL CCK-8 ixik, 4k&itist4h g,
Bz A EEFRIL (Biotech, &) AGMIAEFLA 540 nm Jk KAk
W AE [D (540 nm) ],

L4 BRI Bk il

e 2 55 10 £ x4 % g K ] SNPH-Rb-C24 41 Jiie, M
0.04 ug/mL FIRKKFT A A 2253 LRI, 3 h e 0. i
37 CHIE 75 mmol/L S PIANR = ESAIotiE, JHEE T
e - CfR (3:1) Raikth, MOk - Cig (111) IRERR
BTG, WndiieiiiE TR, HET 60 CEE
W, LA 0.6% JEEGALERDE i 25s, JHRERRELZZ 0hilk (PBS)
PR 0P 2 1k, EAT Giemsa 4e €4 3.5 min, Ji ] 2005 47 A
2R A A i 5 2 [ B iy & 741l (International System for Human
Cytogenetic Nomenclature, ISCN) #Ef7 G e (AR5 HT

1.5 DNA R I 523 51 6

5 QlAamp DNA Mini Kit (QIAGEN, Germany) fi£
HU5f 6 18 SNPH-Rb-C24 21 A Jibyeg 1 21 DNA, A& 20
A4 HREREE /7% (short tandem repeat, STR) fi7 /5, H[I
D5S818, D13S317, D7S820, D16S539, VWA, THO1,
AMEL, TPOX, CSF1PO, D12S391, FGA, D2S1338,
D21S11, D18S51, D8S1179, D3S1358, D6S1043,
PENTAE, D19S433, PENTAD, xfEbfiik w1 —oit,
HAE 2 E R R0 (American Type Culture Collection,
ATCC), 8 [ o A= Wy & F P& P o0 (Deutsche Sammlung
von Mikroorganismen und Zellkulturen, DSMZ). H &AW
HIE R0 (Japanese Collection of Research Bioresources
Cell Bank, JCRB) F1 H 4 # {t % 0} % Bt (Rlkagaku
KENkyusho/Institute of Physical and Chemical Research,
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RIKEN)  4fiftd e v A7 45 A JE VS B4t &

1.6 24bi 1My

v QIAamp DNA Mini Kit #2555 6 £ SNPH-Rb-C24
AN IR ZH L DNA, %33 pg DNA, T LRk S &
][y Mlumina HiSeq X Ten il J5>F & #E4 T4 902 T 0%

1.7 SyEdl gL et

Bl A Rt AT E . Rk SEY, B, bk,
Je o F s IR AT SRR - LD (H-E) B i 2 41
e (psdife) e, Baistnh T WO il B
ECEEH K, T 3% i LRI 10 min KiG NPT
Afttl; Hl pH 6.0 BB IR & 2 R0 20 min #£47
pUsEE . MIEH FiMiE =R 30 min, 5 5 HHTA A
2240 %5Bf 2> F 1 (human neural cell adhesion molecule 1,

NCAMI1) (14255-1-AP, Proteintech, £ [E ). 3% fihf =
(synaptophysin, SYN) (ab16659, Abcam, I ) Fn

Ki67 (ab92742, Abcam, H:[E) —dr, 4 CIFEFLK., &
H, 20 E. “2ZERERK /886 R HAR
Byefaidtfrit R, A7,

1.8 4 fedest it

e % 3 < 10" 4~ SNPH-Rb-C24 #iifitg, % 411 %5 F£ 4
1.5x10° A /mL, 43 10 uL 40 B 7E AR P 30k i B 1
AHEAR L em YRS, (EH8E TIES NI EZ) 1S min,
FREE SR AR, AHMRNR T3 i b, STEDH 4% 2%
PP S 0 O [ 2 4R 15 min,  0.3% Triton X-100 i £ 7 441 e filt
5 15min, v FH 5% 21 i 19 % 19 (bovine serum albumin,
BSA) H i Th ZBRHF R, Hm—dl, T4 CHERE L
B, RH, WIS HERBER 1h, HHsotm KR
il (& 4, 6- ZJKEE -2- 060505, DAPL) 5t . (RAFs

1.9 SR hi i B R ey e

2 W 52 B BF T T M B A IR B AR O BF T B &
(Association for Research in Vision & Ophthalmology,
ARVO) Fr#LER CHRALGE I IE s P HT A 1), S8 <F [
Brzds s R AN ] 25 142s  (Association for Assessment
and Accreditation of Laboratory Animal Care, AAALAC)
19 €29 b SRR E B TR Y. 12 SRR R 55 56
BAEL L2l R B 2 e b 58 LN R B b SR8 %
YA P DY S W B Bttt VR RTIE 528 SYXK
(J7) 2016-0016,
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HEHR 4 JHRMEYE SPF ol eR b, Frizani R il
hANNEEE B 5 % 10° A /ul AN &R, LAAEHR 2 pL o 4n
M, 5 M STk © R R IR AR B T
KYEP A _LigvE R - LSRR SA IR A\, AR
VFRIIES 2 SCXK (i) 2013-0016, <50 5 ¥ ££ 48 1 il
2d BERMEE 2 AN, ELIERERTATRATEER
CATARG de. e, H—¥or iR ah iR Bk, 4 830
Fk 7 R 5 A AT R S

2.1 BRI SUBEE5 Br

SNPH-Rb-C24 241 itg k2 il 1~ 2835 A5 BR Bk o3 i 9eg 41 21
(& 1A), MymA A & H-E geta, mTILKEZK, 4
Rl g R R b (& 1B), 221 RB 41
AL

T AR, ZEMRER (L) 245, AT AR 5 85 5 55 R 00 B i 21
SURETAIR (R) Ptk B. ARSI H-E Yetad) )y,

1 AR MBR B i A AR IR R A AT S P4 AE

Fig 1 Gross pathology and morphology characteristic of original tumor

2.2 SNPH-Rb-C24 W85 55 A KRFAE AR
SNPH-Rb-C24 2847 8 Jri A &7/ MA iR, A=K,
TR AR REE 3 B, ERAE TS WL
AR A Rk, ST T WAIRES A RIE. 2
eI a, AR Rer, iglsE—PhK, HEA
MNIBER R AESE (F2A), LFEERINETRE, A
M mdE 3 ~ 4 dgbfrfef, BLEEEE 4R, R
ferb, SN R L ABE, SAERMEMES T, %M
gt E A (73.8+£5.6) h ([ 2B),
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#: A.a, b Jj SNPH-Rb-C24 JF{CI5FE45 3 H, ¢, d k) SNPH-Rb-C24 4l (&t E 55 10 £; B. SNPH-Rb-C24 [y K 2%,

2 SNPH-Rb-C24 #ESMYARER. S FFHER £ K2
Fig 2 Cell morphology and growth curve of SNPH-Rb-C24 in vitro

2.3 SNPH-Rb-C24 5J5hixi414! DNA STR #ikiE bt

# M 20 4~ STR iz & (AMEL, D5S818, DI13S317,
D7S8820, D16S539, VWA, THO1, TPOX, CSFI1PO,
D12S391, FGA, D2S1338, D21S11, DI18S51, D8SI1179,

#¢ 1 SNPH-Rb-C24 FilJ5ifiheg 4 41 STR A5
Tab 1 STR result of SNPH-Rb-C24 and original tumor

D3S1358, D6S1043, PENTAE, D19S433, PENTAD),
ffiih SNPH-Rb-C24 5 J5{iiRs 2 21HY STR Zikilf—3, JF
H.f£ ATCC, DSMZ, JCRB #1 RIKEN 24 fiig /i 4 % B
STR ASMIEE R 5N R LR IR (K 1),

FEAS AMEL D5S818 D13S317 D7S820 D16S539 VWA THO1 TPOX CSF1PO DI12S391
Bk XX 11,12 10,10 11,12 9,11 17,18 6,7 11,11 10,12 19,21
SNPH-Rb-C24 XX 11,12 10,10 11,12 9,11 17,18 6,7 11,11 10,12 19,21

FEA FGA D2S1338 D21S11 DI18S51 D8S1179 D3S1358 D6S1043 PENTAE D19S433 PENTAD
JE RN 22,23 23,23 29,30 13,13 15,16 15,15 12,19 11,18 12,14 10,13
SNPH-Rb-C24 22,23 23,23 29,30 13,13 15,16 15,15 12,19 11,18 12,14 10,13

2.4 SNPH-Rb-C24 #h&bhs ik SNPH-Rb-C24 5 J&i i3 £H 411 35 &5 % 3K SYN il NCAM1

it (B 3) maniessotied (15 4) &3,

(CD56).,

IE: A SYN [HPESL(a; B. NCAMI [HPEYe (s,
3 EMEARARRENER

Fig 3 Result of immunohistochemical staining of original tumor
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£ Merge JApft /i FE R i R 04T B A A
4 SNPH-Rb-C24 gk AL R
Fig 4 Result of immunofluorescence of SNPH-Rb-C24

2.5 SNPH-Rb-C24 k%15 b7

2 G # . a4y Br, SNPH-Rb-C24 i 45 3 Fh — 5 4 44
M kx Y, 12 R A LA MR 20 4~ 48 g i 947 1£ 2p. 16p,
19p F1122q A ke o 0k v Bedli A, LA B 20q ¥ 4> 4 4
kR Bei g, 12 AN AE 8p A7 e bk Jr Bedik 2k, 44

£ 10q & 53 e €6 1k J7 Bk . SNPH-Rb-C24 f £ L 0y«

46, XX[20], add (2) (p10) [20], del (8) (pl2) [12],
add (10) (q26) [4], add (16) (p13) [20], add (19)
(p13) [20], del (20) (ql1) [20], add (22) (q13) [20]
(& 5A),

2.6 b 1M b

2 A P @7 4y Mr, % Eb SNPH-Rb-C24 41 fitg %
5 e 20 2 A D 2 AR i, R B A 3 AT A A R
% # Pk (single nucleotide polymorphisms, SNP) 23 7% %
B4 53693, ik 96.79%, ff A Bk Fric (InDel) 5

4¢ 2 SNPH-Rb-C24 5 N\ AR 15 1200 g6 5 Jifgd 2 28 PR R 20 58 48 3% L 4

Tab 2 Comparative genomic mutation spectrum of SNPH-Rb-C24 and original tumor

Fif %28 In (%)

GES
SNP InDel
i Fr it 2 A 22 53693 (96.79) 5101 (84.41)
iy A 22 824 (1.49) 459 (7.60)
ANHE R A 284 957 (1.73) 483 (7.99)
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25 um

101, ik 84.41%, H:rh 96.11% [ SNP 28 75 Fil 94.52% [
InDel 5875 Jh i AF 3¢ {10 4 D 2, 4G 2k ) 5 78 i
BE—% (%2, BSB~E), 5hglo ik HALLE,
W # 1) RBI 5 [R 58 28 vhofB X e B 3 A~ 1A & - SNP ik 2%,
B 13:48919358-48919358 T>G, 13:48947469-48947469
G>T i1 13:49051012-49051012 C>T, fH3X 3 /{31 5 19 /A
&1 SNP S8 tHBL(E B A vp [l AR, 55 RB R ARG
%, SNPH-Rb-C24 4 Jitg Z H M7 28 B o4 118.01, 7 36 3%
3 99.97% s B MhRg AL EUR I TR A 12215, B
4 99.97% (8 6).,

2.7 SNPH-Rb-C24 [¥ {4 P csq it S A il

SNPH-Rb-C24 J5i 7. 57 Fh A% FH 2 #R UL W T 4 J4 5
6 Ry aibiE. Sxt IR, SRR A H
EAE (B 7A), LA ZURBARA T IW, BHBHIIEE
5yl g (18 7B, C).

PRI R SE 5E3E /m (%)

SNP InDel
617 (96.11) 276 (94.52)
12 (1.87) 10 (3.42)
13 (2.02) 6 (2.05)

Vol.38 No.8 Aug. 2018
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FIISNP (D) (2848 $ii s E. Lb% SNPH-Rb-C24 55 5 oRa2H 41 rp e A 1A )28 S 2 Uy SNP e, UTRS o 5 ERIIEDX, UTR3 FooR 37 JE@HIEX, upstream %
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Fig 5 Cytogenetic analysis of SNPH-Rb-C24
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