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FEe Ak, BAFAE—A “OEMRIE” 1A . AT E
TSGR B i T B A 2
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XoF N BRI R APF 5806 W] 55 1 D T 1) 1) RRAS K, TR
X I Ol A T SR I T T R ST 1 M A A
P ot A BT S e s
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Blo B, K2 HAE ARl S0 50 = MO A % Fh 4
M Z, AT LA R FRX L “ T 40 SR AN 1
Y TR, i B AT AEAR R SEiR = 2
AR 7 (FHEEATAC e AL =2 (HE, 2T R I,
SO = AE AT R TP 20%~36% H#l HoAth A [F)
YT G R AR IR . ANAHTR R I — R
SRR MR TR - 3 I 2 SR R AR
KT HARPR R0, X SR S T 50 iR
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(A REPEL M ) () STk AT R B, B — i N
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LWL, T HeLa 475 44 1 B INT 407 W Je 1
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BRSSO XS BT A R AT “ a0y %2
HHEAEAH L UEYE o

21 6 2 5 1) S 56w A A ] i AN R T e
FERPRR, A — 40 R SLI0 I AR R 4 B R HL
FEAE SRR, ASAHT, BN BRI R R
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WM AR R 2 R B, IR lsT
Iseg s “HEREE 7 MR SCRR T AR FE A
giit, a3 Z R SLE TARE AL 2 A 2
Al MR EE S O A SR Tk r
Ik
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Mz —, Hp—SiiaFilh “&”7, Hih—i
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FEAR R AT FE 450 T B ) R, [ bR A AU
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Bt DR XA SR S Se A R
SRR A o AR A0 AE LR IR R R R T
SRR BN T, — BT MR AR AS A A L 3t
A7 B IRl LA SO AR I, MR 200 e e % R A
AN E RIS, BEI 3 B R 40 0 R R R A
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3 HEEEMMRNTESM
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RIWFSE” e, 12022 4F Science K FEH— 5
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342/ BT L e (substitutions). 260 £ 73 > XUB
3£ E 6 (double substitutions). 114 5 T2 )5/ Mdi N BL
2k (indels) AT 200 J5 4~ HE (rearrangements)™”,
gt G E AR P A B A R S A A
2013 4 k%14 153 EB (1 EB = 10" Byte), ifi £ 2020
SENAG TS T 2 314 EB,

SEAR, AR S B R AR AT TG ST
Tl ] 25 S 2 ) N B SEBR RV N B
IRRBIX . NSEIG S5 ] EE VA RERE,
I 75 SRR U R F OREAS ORI b AN o B 75 22
F 8, LR A B AR AR DL R RAS B B
LT EEE . R FIE TR mEImAE —RRH 1
Pl —— “H”, B — I AR AR B R B R b
TR TEN G, ATk B A [ R 7T B A7 £ AN A
E K. filhn, £E 2001 4 2 J] Nature )REH “ N
RIELFHFE” b, FINR SR EZAEF AR
300 N, iR H] 6 AE S 48 MF T B

N T IRIEEE B AR R S AT A, AR
AEREI R AT TS B 5 SEE AR ) I A v
BURLYE . FLAE 2001 4, BRI 2 18 R0 5 [ 1 — LA
FEN GURLET X0 4 25 DR 28 915 ] ik R 2 08 1 85 S 3 |
JE T A ORI (S B (minimum information
about a microarray experiment), & H 3T F AR
FRAG 3 [N R R B A S AR 5 2 SE AR HE P,

XA “minimum information” F¥) 77 2B Ji5 4%  & 2]
T AR R I TE, EERAY RS
“minimum information about a proteomics experiment”
(2007) ; AR 2= 525 “Metabolomics Standards
Initiative ” (2007) ; & [A 4H 2% 52 56

information about a genome sequence” (2008) ; ##2H

“minimum

2SS “minimum information required for a glycomics
experiment” (2017).

BRI TN G 5 B0 55 ) SR ARk s o A Y
SIS AT B, HIX RS AR A EAE L E B 1)
e, PL“Hr—ARFPHAR ™ (next-generation sequencing,
NGS) A, NGS H fij £ £ 45 2 £ 84 Seie v N i
NIz, AU E AR ER 25 2 “MEDLINE”
H AT FrUScsR i) NGS AR B R St Ol 10 /55 -
AR, —RaXEEE, A X NGS ik
(R VIR G T2 I RERS, Al K
W, VF % 7 EH K2 NGS £l 15 B 4R
MEHTEZ A KRN R LA RER 5 K a4
SCE P BT EOR B Z 40, B R CEAEE
FIT A R AR B 5 VA R A LAt B 9o A s
AN, —imsrth CE WA, “HLREZm 7 (batch
effects) |2 AEAE T &Pl snd S50 1 S50 4 s DAL,
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EERAAE TR, IS D EE LG RS 5
FIEE 5 VA R 4 Wk B i b B B B

Mt T MR A ERE, BREE
YA T 0 R I 7 — R 2k 14 S5 “CIER
(iterate), RII&3C4 HI AT R 4510 AT L& —FhoR S8 Bl
I ERANTE A 1, SRVFAIEFC N SAAE BT AR 70 450 1 2k
fit BT e, ARSI ER TR A IR, AR
BRI TH R R X M B s o AR B R A AT ik
&7 B4R, 2001 4E 2 H, Nature KR KNI
HI Y R e B, XA B TR
90% IR FFAI) “HIE” ; 2004 4 10 H, Nature 7
RO T NREERA N FFie3C, Hbrdth A2 Ui 58
FSCT O G 5T X N AL R 1 I E £ 2020 4F 9
Nature K3 T NIEH— S L AR IR 58 BEAZ IR N T 25
202244 H, L NRERHATETH” Hbx
BT 988 SCAE Science bR %PV, mHRE < EE7
RFECE 224, FERXIR BT SCHE], WA G
LTSRN E T ONEIER A 1) 30 AZ X BAE T 5,
bt 2004 4 % 3R A RRAS G N 1 3T 2 42 A Bl 22 3 A
1 956 HFER BY. BAR, IX PRSI FL 458 T “i%k
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B B B TR S5 I RAR I A T 4518 B AN T
FEN 3 FT R FH AR 73 A 7%, DR AT BEAS[R](1)
BT S B R ERNA . XEF—A
P “ Ml ” M2, — Ml N, DNA fE# it
T e HE R T T R U 4 5 RNA & R, = 1
B3 7 51 A AR X NG R e (HAE, — T 5
T8 5 PP 4 R () BB L R B, N2 ) DNA 7 %1
FUAR X B[] RNA J7 51 2 B B AR K ZE R, NAE
10 000 Z ANt H 5 AR FA7 5 BRI T K
EIAEZER ; R G E “ NBHEFZAMN RNA
5 DNA [P A Z AR Z 25" I5WRH T
LIPS BRI e as e B AR, AR IZ IR SOk E
3MHZIEHIL T — RN “ N AN RNA
5 DNA Pl 2z 2R dE5 A7 iese P F s
e, R RKMeScH, VR %A BT
S8, AR K A R O 23 b 5 i A 1 i
SO R AR, AR E AR T sE A R A i B
TR, HULSIHEE RSN AR T EE
PEREA I8 . EERIET TS5 HE b
BRI R A E A 2 &2

R RER SR T, A “CREER” B R
FE A A REAR 2 B ARl 52 S0 TR X S0 3R
R “O/NER RIS 25 e HEAT AR R A R A THI Y
k. PRk, A COREAE” HET TR 0 R
HAATEE R “RESIE] 7. A RIFIR RNA 14
MR Fr g — N I S ). 3R RNA 2
fa7E mRNA By fE e, A8 7 15 514 I ) BY 42
(back splicing) Ifij /& i (1) 35 FAERAR RNA g54 . HOIR
RNA KILZ AW NN 8 T By 448 1% 5 B0 B =4,
ANEZAEY e, (52013 4E K £AE Nature (1}
FALSCHEH, FOIR RNA J& — 28 B A F 4% 1E A
hfe sy W FESRIENE, HFRAN R RX
MRS AR, R AR IR 1 5T AN R
R RNA Pk H — AN SREAT PG 1 3 g B0AE 256 B4,
SR, Cell Report 1E 2021 4F Jg 22 B — s S & X iX —
AW AT THO . OO EF @S NS, E
TR/ 11 AN LS RNA I 505 o0 b, A5 5
HOR Z HOAR RNA B R By iR =4, Hdfd
FER LB 97% 5 Bk, KZHR RNA J& T
B The BB RNAPY, B B8 i 2, 1% S0/
TRRARAIHE BB B T A B AR DR B
IR RNAPY, gk 2, /7 SCRIL— A g
FIHIR RNA 2 5256 45 5 5 S g5 e IE A bR,

KU IEUE, SO X B DL T DO RNA
HRREAT Dy AE SR AU T AT AT REE A D RE It
FUAGW . KPP RS R AR U B
B R, FECT A AT A R ]
VR A

4 I BRIBAEEHRINEELEFTER
ERFRBHHAERFIARES

FF2ERIE 5T () 0] MRV S BV 2 2 R A
F, BRI, SREOR. SLiA R, Rl ER
W7, 2%, (HERFHELENNZ2ER
RIE, BIWF9E 8 R BT AR IS . vT LA, 4
A g7 RLEERE T E R MRS IE R R
Fi v P DRI 2 AR R 55 DL Rl g e T 22 428 1] 1)
WG Bk, EAEMARAS B AR /i AL 2]
HEMEHL, AT IRE R EMB AR, B
i EE I R IREE . 1E 40 Science Signaling 7% & 3 4w
LI (Yaffe MB) 7ERCH “ Bl EE MW" 14kt
HATUL - U RN SR EEANBL S, ARG R A
FAR VLI BTG FAR 5] & A 5 A ) B

RO £ HARRIR R AR A, TEIXMRR
i FR R AR R LE P A S s BRI M 2 — Ak
16T HAR R AT UG R G AT o A AL, e R
2 HR A 2) S (EIE . k2, R
FEPIMA T B2 “ 3R Aw” (self-correction)
HIF 7N 53 7E S 86 e R v Rk BRI ESE 2 e JLmE 70 T
VE R — AN B L 4 s 1K TR R AT TH UL “ 2k
Wy s Ihz 87 15 “AfEEWN” a2 5K
PUAHIE X R “ B M m” K. g, SKR1
FARFERIRTE B T IR H IR R, BN R
EARBTIAREEE BT CREARM”,
WA DR R L S HUAS I “BH A 45 L7 (positive
results), M B 2 3t 20 S SLbfF 7T p PR AR 1 P &5
W (negative results). Mitt, vk T gafE AL 18 A e
Brde < R 9T H % Bl AR AR AR A 2R,
MRFEER I S A R 0 5 S0P, 4 IRATAR S ik
SRR FEIM . BRI HE 5200 f B P45 R ——
BLFETRLERT Ry’ RIE R, A
NI AT B ot T SR M R B

SR IS5 I oA B 5 AR LA X AT 7T N G R A
FTAERIVEAY o 55 B2 B N ff i 8 o] B4 21 T
—AN B AT BE KB R AR (Albert B) 4115 (1 TAE /N
FEH TAER S 148 T — KPR i, Hh
WA F], “ ATV AW AN Z AT L, L
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R SO R R A R R A T . KRR
YO PP o BOZ AR & H i —FF,  XHIE N RIT A 2 i
PIARRME TAEMEZE, AR KRR CFE N
EECE A E R R N R AR BT R
AR R AP T DR SR
PRI — R A, 0 2020 4E 2 H E X RHE K
T TP T “EiR 0 AR F A
AT (AT ) A .

MHTEARFOEE — A B ERHE —— HA,
BIAEAE R KNI “ 2R B (ZEF X “FARME7
MIVEAN TS W22 SOk [38]). “2EARME” iE
BTS2 T BFE A B - AGEARB L, 5L
A RE R HA 3 A 5 T2 50 0 R ) SR BEAE B AR,
M H “PAMELE I A EATHER, H 4 “BaPESE R
WA RE M EREN . FTLAUL, a7 AR IR RN
d5f P ANAN I B 7E o} 27 v o A2 P FE AL R i T
. IEREET XM, 2% mmsn /it
SCHEAT R B R A IR B S 36 [ IR L7,
LIRS T “ B S5 UR i 2: 71257 (Transparency
& Rl E

WF0E I 5 TR 8 TihsE « 5l AR

and Openness Promotion Committee) ;

TR HERLF

e BAEREN . ik (AARS) REEM. it
M EEY] . WA ﬁv‘i‘ﬁﬁiﬂﬂ‘ﬁﬁ%“iﬂ

A G P Cell 24 HAH1E 2016 SEHH B T —

B 7E LT F 3 1 SERR AR BOR 4545 B S E I E
M. EAZ R “STAR” (Structured, Transparent,
Accessible Reporting) 1 & ", 525k {F & 42 Hwf 7t
W ICN A R SE5G TV B VA N %‘rTE RN 2 bR A
(http://www.cell.com/star-methods) ; %24 &M AT
,\E?%IEAEPJ?EEE‘J??&E‘K%Z;:*IE%T@E&, M
“Experimental Procedures” 24 “STAR + METHODS”,

AR, Eﬁ‘ﬁﬂﬁﬁjﬁ%/\mﬂiﬂﬁlﬁﬁﬁﬁﬁ#ﬁ%ﬂ

R EG YRS IR H, FEFARA, BUFAIE
&I FLFESS ), TX%%Aﬁﬁﬂiﬁ/ﬁ%ﬁl‘]
)1 RIS . 7E “NIH oF Rl hnssn] =5 14
IV SO, BT R AT AR 0 A 25 B A R IR
AV NIH — K Z J3A & PLAR IR AN A R (1) R 55
ARIEM AR P,

(& £ X #
[1] Begley CG, Ellis LM. Raise standards for preclinical
cancer research. Nature, 2012, 483: 531-3
[2] Baker M. Is there reproducibility crisis? Nature, 2016,
533:452-4
[3] Collins FS, Tabak LA. NIH plans to enhance reproducibility.

[13]

[14]

[17]

[18]

Nature, 2014, 505: 612-3

Open Science Collaboration. Estimating the reproducibility
of psychological science. Science, 2015, 349: aac4716
Errington TM, Mathur M, Soderberg CK, et al.
Investigating the replicability of preclinical cancer
biology. eLife, 2021, 10: 71601

Editorial. Replicating scientific results is tough--but
crucial. Nature, 2021, 600: 359-60

Shan X, Fung JJ, Kosaka A, et al. Replication study:
inhibition of BET recruitment to chromatin as an effective
treatment for MLL-fusion leukaemia. eLife, 2017, 6:
€25306

Errington TM, Denis A, Allison AB, et al. Experiments
from unfinished registered reports in the reproducibility
project: cancer biology. eLife, 2021, 10: ¢73430

Horbach SPJM, Halffman W. The ghosts of HeLa: how
cell line misidentification contaminates the scientific
literature. PLoS One, 12: e0186281

Neimark J. Line of attack. Science, 2015, 347: 938-40

Liu Y, Mi Y, Mueller T, et al. Multi-omic measurements of
heterogeneity in HeLa cells across laboratories. Nat
Biotechnol, 2019, 37: 314-32

Ben-David U, Siranosian B, Ha G, et al. Genetic and
transcriptional evolution alters cancer cell line drug
response. Nature, 2018, 560: 325-30

Baker M. Antibody anarchy: a call to order. Nature, 2015,
527: 545-51

Lyst MJ, Nan X, Stancheva I. Retraction: regulation of
MBDI1-mediated transcriptional repression by SUMO and
PIAS proteins. EMBO J, 2019, 38: ¢103220

Uhlén M, Bandrowsk A, Carr S, et al. A proposal for
validation of antibodies. Nat Method, 2016, 13: 823-7
Edfors F, Hober A, Linderbdack K, et al. Enhanced
validation of antibodies for research applications. Nat
Commun, 2018, 9: 4130

Sorrells SF, Paredes MF, Cebrian-Silla A, et al. Human
hippocampal neurogenesis drops sharply in children to
undetectable levels in adults. Nature, 2018, 555: 377-81
Moreno-Jiménez EP, Flor-Garcia M, Terreros-Roncal J, et
al. Adult hippocampal neurogenesis is abundant in
neurologically healthy subjects and drops sharply in
patients with Alzheimer’s disease. Nat Med, 2019, 25:
554-60

Berg DA, Su Y, Jimenez-Cyrus D, et al. A common
embryonic origin of stem cells drives developmental and
adult neurogenesis. Cell, 2019, 177: 1-15

Rao Y, Du S, Yang B, et al. Neurol induces microglial
apoptosis and cannot induce microglia-to-neuron cross-
lineage reprogramming. Neuron, 2021, 109: 4094-108
Guo T, Pan X, Jiang G, et al. Downregulating PTBP1 fails
to convert astrocytes into hippocampal neurons and to
alleviate symptoms in Alzheimer’s mouse models. J
Neurosci, 2022, 42: 7309-17

AW SR . BRI RR AL, B2 SOZ A T ik 2
[EB/OL]. H1¥H4r ¥, 2021-10-13. https://mp.weixin.
qq.com/s/xoHQnyZ55rjMgK6émlFnewQ

Lemmon VP, Ferguson AR, Popovich PG, et al. Minimum



Eyh]

RFA: A dn AW T I 1 S5 AT ARk Sl 113

[24]

[25]

[26]

[27]

(28]

[29]

information about a spinal cord injury experiment: a
proposed reporting standard for spinal cord injury
experiments. J Neurotrauma, 2014, 31: 1354-61

Georgiou P, Zanos P, Mou TC, et al. Experimenters’ sex
modulates mouse behaviors and neural responses to
ketamine via corticotropin releasing factor. Nat Neurosci,
2022, 25:1191-200

Peng D, Gleyzer R, Tai WH, et al. Evaluating the
transcriptional fidelity of cancer models. Genome Med,
2021, 13:73

Kumar B, Adebayo AK, Prasad M, et al. Tumor collection/
processing under physioxia uncovers highly relevant
signaling networks and drug sensitivity. Sci Adv, 2022, 8:
eabh3375

Degasperi A, Zou X, Amarante TD, et al. Substitution
mutational signatures in whole-genome-sequenced cancers
in the UK population. Science, 2022, 376: eabl9283
Brazmal A, Hingamp P, Quackenbush J, et al. Minimum
information about a microarray experiment (MIAME)—
toward standards for microarray data. Nat Genet, 2001,
29:365-71

Nekrutenko A, Taylor J. Next-generation sequencing data
interpretation: enhancing reproducibility and accessibility.
Nat Rev Genet, 2012, 13: 669-72

(30]

(31]

(32]

[33]

[34]

[33]

[36]
[37]

[39]

[40]

Leek JT, Scharpf RB, Bravo HC, et al. Tackling the
widespread and critical impact of batch effects in high-
throughput data. Nat Rev Genet, 2010, 11: 733-9

Nurk S, Koren S, Rhie A, et al. The complete sequence of
a human genome. Science, 2022, 376: 44-53

Li M, Wang IX, Li Y, et al. Widespread RNA and DNA
sequence differences in the human transcriptome. Science,
2011, 333: 53-8

Schrider DR, Gout JF, Hahn MW. Very few RNA and
DNA sequence differences in the human transcriptome.
PLoS One, 2011, 6: 25842

Memczak S, Jens M, Elefsinioti A, et al. Circular RNAs
are a large class of animal RNAs with regulatory potency.
Nature, 2013, 495: 333-8

Xu C, Zhang J. Mammalian circular RNAs result largely
from splicing errors. Cell Rep, 2021, 36: 109439

Yaffe MB. Reproducibility in science. Sci Signal, 2015, 8: eg5
Alberts B, Cicerone RJ, Fienberg SE, et al. Self-correction
in science at work. Science, 2015, 348: 1420-2

R RGO RIS 2R IR B T I 1 Bk
1. Bl2FiE R, 2021, 66: 3509-14

Nosek BA, Alter G, Banks GC, et al. Promoting an open
research culture. Science, 2014, 348: 1422-5

Editorial. A STAR is born. Cell, 2016, 166: 1059-60



