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Analysis of Cross-Contamination in 54 Human Lung Cancer Cell Lines

FANG Weiying*, LIU Yi, XU Lan, GU Tingyu, CHEN Yuelei

(National Collection of Authenticated Cell Cultures, Shanghai Institute of Biochemistry and Cell Biology,
Center for Excellence in Molecular Cell Science, Chinese Academy of Sciences, Shanghai 200031, China)

Abstract This study aimed to authenticate the correctness of human lung cancer cell lines commonly
used in Chinese labs. Genomic DNA was extracted from 54 human lung cancer cell samples collected from several
domestic labs, STR (short tandem repeat) sequences were amplified by PCR, and capillary electrophoresis was
performed to obtain the STR profiles of these cells. When compared to their known STR profiles released in the
international databases, the identity information of these cell lines was confirmed by the matching rate, and cell
cross-contamination was determined. The results showed that 14 of the 54 cell lines were cross-contaminated, with
an error rate of 25.93% (14/54). The error rate of 51 common human lung cancer cell samples was 27.45% (14/51),
and the error rate of three samples of human lung cancer cell lines established by the scientists in Shanghai Institute
of Biochemistry and Cell Biology, Center for Excellence in Molecular Cell Science, Chinese Academy of Sciences
was 0% (0/3). The causes of cross-contamination of cell lines in Chinese labs were analyzed, and solutions for this
serious phenomenon were proposed.
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%€ . STRWFRTY P A DNA(microsatellite DNA),
HIEA B TT (%0 7 51 ) K N 1~6 bp, X E64%
O 7 A B HEF T7 2R B S IR B A [RS8 A7 A
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MNTT BEAE A BB IX 73 AR B 4y, STR %S SEAE N NIR
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it 341

FERF

RPMI 1640557%3E. MEMK; 773 . DMEM%;
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WA RI A PR A &), STRYH:57 & 0 3 A6 5 b
TS R BEAR A A IR 2 7]

HEFEDNAREY
FESRMLG 25 R ep X 54020 R i 43 S i 42
1105/, $2HR4H L DNA I Kl DNA fI40 R i1
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3730x14 1B 4% 73 AT AR PCRP=W0EAT B 404 FEL K, i
FH GeneMapperID-X#4:(Applied Biosystems)X A5l 45
FHEAT 8T o K Excel#H % i Hi 45 Lk AT B
giit, MR RISTRIE S
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HR4E ASN-0002-202 1 b5 4E ), 2 HI3Rk#3 ) STR
FRMEATAN R S I IE R BN . E AR
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STRAZ B #EAT EEXT 704, 28Uk FEh B8 7ok A
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FIRIKEN BRC(RIKEN Bioresource Research Cen-
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54450 N\ i i 20 i 8 R AEAE SE TS B 1441,
FEAR AN 25.93%(14/54). S WL ez 4 B 2 1)
FEAR N 27.45%(14/51) . 3 A [ B2 e 40 741 Al
b2 mLER AT H Lo/ A WA 2 5 A0 B AR ) 2 0T 5 P
LN il 20 i 2R R 1R N 0%(0/3) (K1)

E AR TG

T STRAF B X & B, 514518 WL itides 20 g
RBP4 R AEAE XG5, B RFE N 27.45%(14/51) .
Fo A 645 B NCI-H46075 4% (6/14), 244 NCI-H838
154 (2/14), 2018 NCI-H52675 4% (2/14), %4 141143
B HCC15. NCI-H146. NCI-H1437i5 4% (3/14),
FE it NCI-H1373 Tk A FI W5 44 (R 1). NCI-
H13737E 3> STRA S AF(E 2 AN AL R, SR A7 1E
A5G, BRN T HAL N JEA M, HNCI-H13735

B Misidentified cells/common cells
Authenticated cells/common cells

Authenticated cells/established by
CEMCS, CAS

1 54450 A BififE 4ARE 2R 32 XI5 A

Fig.1 Cross-contamination of 54 human lung cancer cell lines

®1 BIRAERAMEHEERASTRIER

Table 1 STR data of misidentified human lung cancer cell lines

- STRE i TSR TALE)
Cells STR data Contaminated cells
AM CSF1PO D5S818  D7S820 DI13S317  D16S539 THO1 TPOX vWA  (EV)
NCI- X,Y 11,12 9,10 9,12 13,13 9,9 93,93 8,8 17,17  NCI-H460 (1.00)
H522-1%
NCI- X,Y 11,12 9,10 9,12 13,13 9,9 93,93 8,8 17,17  NCI-H460 (1.00)
H522-2%
NCI-H596 X, Y 11,12 9,10 9,12 13,13 9,9 93,93 8,8 17,17  NCI-H460 (1.00)
NCI-H520 X,Y 11,12 9,10 9,12 13,13 9,9 93,93 8,8 17,17  NCI-H460 (1.00)
NCI-H1734 X, Y 11,12 9,10 9,12 13,13 9,9 93,93 8,8 17,17  NCI-H460 (1.00)
NCI-H2291 X, Y 11,12 9,10 9,12 13,13 9,9 93,93 8,8 17,17 NCI-H460 (1.00)
NCI-H1781 X, X 10,10 11, 11 9,9 8,8 9,12 7,7 8, 11 17,17 NCI-H838 (1.00)
NCI-H1838 X, X 10,10 11,11 9,9 8,8 9,12 7,7 8, 11 17,17 NCI-H838 (1.00)
NCI- X, X 11, 11 11,11 9,12 13,13 9,9 6,8 8, 11 16,17  NCI-H526 (1.00)
H209-1*
NCI- X, X 11, 11 11,11 9,12 13,13 9,9 8,8 8, 11 16,17  NCI-H526 (0.94)
H209-2%*
HCC-78 X, Y 11, 11 13,13 8,11 11,11 11,13 7,7 8, 11 16,20  HCCI5 (1.00)
NCI-H446 X, X 11,12 12,12 9,10 11,12 11,11 6,9.3 8, 11 14,16  NCI-H146 (1.00)
NCI-H2122 X, X 11,11 11, 14 8,11 12,12 11,12 6,6 9,10 18,18  NCI-H1437 (0.94)
NCI-H1373 X, Y 9,10, 11, 9, 10, 9,10, 6,13 9,10 8,9.3 8,10 16,17  Unknow (<0.80)
12 12 12

EV: PR . *: AN (RSB0 SRR 7] — 4 AR A e A R o

EV: evaluation value. *: the same cell lines collected from several different labs were recognized as different cell samples.
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#2 ABHFELEBEZANCI-H526. NCI-H446HISTRIE 2
Table 2 STR data of human lung cancer cell lines NCI-H526 and NCI-H446
STRA
gitliio)
Cell STR data
ells
AM CSF1PO D5S818 D7S820 D13S317 D16S539 THO1 TPOX vWA
NCI-H526 X, X 11, 11 11, 11 9,12 13,13 9,9 6,8 8,11 16, 17
NCI-H446 X, X 13,13 11, 11 10, 11 8,8 12,12 8,9.3 9,11 18,19
R/3 44H ABHTE A RAISTRIZ S ELXS
Table 3 Comparison of STR data among four groups of human lung cancer cell lines
STREHE
gilio)
Cell: STR data
ells
AM CSF1PO D5S818 D7S820 D13S317 D16S539 THO1 TPOX VWA
NCI-H1734 (P+1) X, X 13,13 10, 10 10, 11 11,12 12,12 7,9.3 11, 11 17,17
NCI-H1734 (P+6) X, Y 11,12 9,10 9,12 13,13 9,9 93,93 8,8 17,17
NCI-H1734 (ATCC) X, X 13,13 10, 10 10, 11 11,12 12,12 7,93 11, 11 17,17
NCI-H460 (ATCC) X, Y 11, 12 9,10 9,12 13,13 9,9 9.3,9.3 8,8 17,17
DI38317 [ TPOX | [ D165539 THOI CSFIPO | [ D3ssis
(A) 00 18 260 340 420 100 180 260 340 420
3001 | 300 |
200+ ! 200+ \ }
1001 l i' i 100 , \ |
ol | Y | A | | N——— (117 Y TN, | N—— e e
X 17 10,11 11,12 1 12 7,93 13 10
(B) TPOX | [ D165539 THOL CSEIPO | [ D3S818
5000100 220 30 a0 o100 20 340 460
4000 & 0004
3000+ | | | | |
4 000
ol [| ] | | 20000 ) l
1000 (- | : "o | | I
) bl bl e P, SO | ! L Y, PO | . 1] IAT] VO DU | NO— SUPDUNY ||| I—— -
XY 17 9,12 13 8 9 93 1,12 9.10

A: NCI-H1734(P+1)FISTR i B: NCI-H1734(P+6) ISTR K it .

A: STR profiles of NCI-H1734 (P+1); B: STR profiles of NCI-H1734 (P+6).

E2 ARBREELRAE ANCI-H173489STRE
Fig.2 STR profiles of human lung adenocarcinoma cell line NCI-H1734

Bt 2 A HAh 40 i 1 STRAS 2 UL L 2 2457 0..80,
ToIEHI MR AT R4 . NCI-H526 81 NCI-H4461]
STRAE B B8 YR AR SR 2%, B X AN K UE T
T 20 P R AR AR T M (3R 2), X AR L
TRH L, E— 039 K 1 84340 R 1) STRE i
H 33.98%IM S YELH I R bk BN L, A 1.15%H)
LA R Ao B O B ™, aX AT B T R A
i P R R s A IR SRR AT A 1) % £ A E HE B
BCY Gtk by B % 31 7 Foph etk b, B b e
AHRAE K AR A B IR h B R T A YR fk, &
BAMAL S ARG B Y YR (A7 7R U100 e
Gett Rk STRELXS 25 B 5 R AR FEAAH AT , H 1t gL o 4k
SRS MUHARE, W40 f 2RI 2 BRI, RRE

N5 Y, BT B DA REAR R . XFNCI-
H1734(P+1)(Z 40 M R RAFBT RARERL, FIEIR
1354 Hbryd A P+1)iEAT T STRATI, H STRIE &
5 ATCCHI i e NCI-H1734 58 4> UL L, VURC Ry
1.00, i Z AEAR, K NCI-H1734(P+6)4H i fi%
B ) B A R, M R S R, W R AT
T STREGI , % I NCI-H1734(P+6) 5 ATCCYH s
H NCI-H460/) STRAE & 52 A VLA, ULHCEE 4 1.00,
BT STRAS I 22 S5 G 1 R B0 IR R 5%, P+1
B A AWt 35 e, B A ) 2 AR AR, B AR
KA A5 Y M NCI-HA460 -0 % T JRES 7=, 45
T FHUAL, P+6) STRAE B 4278 NCI-H1734%% NCI-
H46075 $4(F3ME2).
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ARBAET I AFEAR R ISHIFER

R4 STRZ B XS A B A7 3 57 (MR AMEAR 204K
PA_E) I3 ARl i 2, RAINAZ S5 9 G. N
/I L 9 24 A 2% HB2R ! NCI-H82Z R B B 1 ok
Jed S5 AE AR A JR T R, NI e 4 i 5 STAC-P
STAC-H"™43 | /£ PC-9. HCC827 i 24 St #k, STR
EESY AU EE ST RN ERE £ DESS RS G
F5eAULRL, UERCEE N 1.00. DL g5 SR3ERIX 36140
Jf Fat ZR R R R A LA VR A0 58 S5 (K 4)

YA R 2S5 e M 20 TH 22 SOAEAR B IR &
W, BES RVIRZ — AP E AR . FE R4
MR X5 R R WAE AR, V2 4R 0
0 2R 2 A BT U, TN 2 OB A i B
Y5 OR 9 0 AT P 22 A SE26 3 IS AR 1 N JR 4 TR R
an HEAT AN, R AR il B 52 TS B F 0N 33.60% .
25.00%"F119.90%"7, 55 387 Ak 0 48 2 1R 0l
25.93% 1T . A E A B @A R R R R A
54.10%~85.51%"">"18 " [5] FRefi ffd R INUEZS 22> (Inter-
national Cell Line Authentication Committee, ICLAC)
TEH A TF 17 M 3R (https://iclac.org/databases/cross-
contaminations/) " A AR 1 S45ANFLE RS X5 G 4h
2 B S U, AR AR AT X Yt N R4 & H s
26.61%# 2 # HeLaZlligi5 44, H.A4% HeLal5 4A 411
FBAHEARWHR BN AR op 202, A BRI 21X 54
1 N it 240 B 28 0T R R IR HeLasd X5 44, IX A fg
& HI T B S aE RN AT AT, SR ORI
HeLa4ilfiig, PAAKT HeLadl Bl A2 X35 4L 7 Vi 2 R AR
e, 0t G i A P 5 L RT3 P B RV

Y R AR XS e ) R A - JRAG40
RRIFEATEE, SFAG O XI5 HHE#RE
AFRIE, F % 55 IR N A7 22 A 40 TR T — s R T
PR 5[] — I 18] ] — 7% |) [ I 48R 22 4 |
WA, GRAFE I 5 TR A 28 KR AR E A1 B
TCH IR BN TE T ; 20 R 5 RS R R BUAR

EAF BT A R AR R BATE B R
TE AP 0 B % U0 ORTBRATL A T S5 s T A, R ik
FEMN A SEIG H3RAG, L AIEATSTR B 43 35 5, A W
TN KL 35% IR A& 2k £ A AB S48 =
BRI AN & MG L DR AL R U S P 75 PR S 56 4 i
XAESRAG IR R =0 2 — 2 WAT B %
58 P, ARG v 1 R AR AR BRAE — S = ) A
TR AR A5 A A XS o IR AR I 75 7 A B Y
55 70 o B BR A B4 28 A5 FH B 15 TR
G R R AR 2 A AR, HR AR A 8 IR AR
VEIS I URAE ARG, SRAT ENR AR 2 B ART
TS S, BB EAEM . R RS R 4
AR BRI

i e 440 B s 2R R G, LR R B A R
AMMISTRAE BT ELbxt, & & W O B IR an O
BEAT STREE FAFIZANP AR I F LG STRF 2, 2 Rid
R FP KRR A ST A i I 52 TEAT STREESE, HE
xR 4G STRAS B A PR R R Hh B0 R AR X5
Bt it BEATHEDN g4 SRAG UG ARtk T 5
JEURAH AL 2 STRIF B 58 4 — 2, JLikilid STRE: e 2t
AT DXy, FE HH B 5% vh U B e BOE AR 5 I
GE2 I AR TR I 4R A SR RS IR B E IWIHEAT STR
NG T EREAT BT TR R R E S TR LA
DI AE R SRS, DAORAIE J5 25 S8 (1 v ffy 11 A AT 2
k. MEAERKKERAE R, HEaR R KR
AT AR DL B A I 8] 32 BUAS [R5 SR 2% AR5,
BUOLBARRHIE AR B, MU BRI R, J5AH)
SR AR N 2 se B, BT E A AR R —
o8 4 B PRI S TR B T REAFAE — 08 TR, A I8 77
A 34N A 51048 (P Hh LA TR B R D), il
BT R IR E AT B Y, I TR Ak,
WCEHTBEAT STR i 452 , LLA DR AU AR (4 1L A i
e EHE RIS, Wk BT & R
FEHIE 232, N S I BEAT STR B 7 45 7E

R4 HEMNFRS FHEBRFEWEIFHP O EYNFESMEENF AT IIE I AREAERPSTRIER
Table 4 STR data of human lung cancer cell lines established in CEMCS, CAS

STR%
- iy
Cells AM CSF1PO D5S818 D7S820 D13S317 D16S539 THO1 TPOX vWA
H82R X, X 11, 11 12,12 10, 13 8,8 12,12 9,93 11, 11 14, 14
STAC-P X, X 11, 11 11, 11 10, 11 8,8 9,9 7,7 11, 11 17,17
STAC-H X, X 11, 11 12,12 11, 12 9,9 12,12 6,6 8,8 18, 18
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