北京大学Nature Chemistry被质疑
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 Research Frontline 
科研前线
    2025 年开年以来，中国科研人员在多篇高水平期刊发表的论文中，频繁被曝出图片重复使用问题，涉及Nature、Nature 子刊及Cell 子刊等顶级期刊。从四川大学到清华大学的多篇论文中，均发现了实验图片重复使用的情况，引发学术广泛关注。这不仅暴露了科研数据管理中的疏漏，也反映了图片筛查技术的局限性。
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2023年，来自北京大学化学与分子工程学院的Chen Yang（第一作者）、Xuefeng Guo（通讯作者）团队，联合美国加州大学洛杉矶分校的Kendall N. Houk和以色列本-古里安大学的Yonatan Dubi等学者，在《自然·化学》（Nature Chemistry）发表了一篇题为《通过单分子观测手性诱导自旋选择性实时监测反应立体化学》（Real-time monitoring of reaction stereochemistry through single-molecule observations of chirality-induced spin selectivity）的研究论文。
该研究旨在探索手性分子在电学信号中的动态行为，提出了一种通过单分子结实时监测化学反应立体构型变化的新方法。作者利用高精度电学测量技术，观测到分子手性变化导致的电流信号波动，并声称能够区分不同温度下的分子构象转换。研究结合实验与理论计算，试图为手性分子在自旋电子学中的应用提供新见解。然而，论文中的关键数据（如补充图47）被质疑存在人为篡改痕迹，引发学术界广泛争议。
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2025年4月，荷兰莱顿大学物理学家Jan M. Van Ruitenbeek在PubPeer发表评论，指出该研究存在严重的数据问题：
1. 补充图47中，不同温度下的电流-时间曲线噪声模式完全一致（通过像素级比对证实），而理论上独立实验的数据不应呈现此种重复。
2. 作者解释为“数据量过大导致绘图失真”，但评论者通过动画叠加和统计分析（概率低至10?12?）证明数据不可能是自然生成。
3. 其他问题包括：
· 图4中声称的“高时间分辨率”数据实际采样率与普通数据相同（200 Hz）；
· 关键电流跃迁数值（如5.0、3.0、1.5 nA）呈现人为取整嫌疑。
Elisabeth Bik（学术打假专家）进一步指出，数据造假迹象明显，可能是通过图像编辑软件（如Photoshop）复制并位移原始数据段伪造结果。尽管作者在回复中提供了局部放大图辩解，但未公开原始数据，未能消除质疑。目前，该论文的结论可靠性受到严重挑战，相关争议仍在持续。
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参考消息：
https://pubpeer.com/publications/8F87C4D788CEE31E4275B4F0ED565A#0
注：公众号所有推文信源，均来源于pubpeer、For Better Science等网站公开质疑以及部分粉丝投稿。科研鸭从来没有、也永远不会主动查重论文并去pubpeer上质疑。
往期更新
消失半年多，卷王带着新产品回归了。科研图片查重新时代产品：FigScan科研图片查重系统正式发布！查重价格低至0.1元/张
公告：关于删除本平台推文的方法介绍！
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Real-time monitoring of reaction stereochemistry through single-molecule observations of
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#1 Jan M. Van Ruitenbeek

comment accepted April 2025
#UERFRIETE M THeEE, 2025548

The work described in this paper contains so many inconsistencies that it has urged us to write a comment, see
https://doi.org/10.1038/s41557-024-01631-9. The reply by the authors evades most of the critical comments.

ACERNTEFEEF ST —BZR, XEFERIHUESITE, HSIH hitps://doi.org/10.1038/541557-024-
016319, {EHE{IHIEIEELE T AZHRITFEITIL,

Later, with the help of the talents of Dr. Elisabeth Bik, we found that there are even more serious issues with this
paper. There is evidence of data falsification, which is most evident in the Supplementary Figure 47. Here, we
reproduce the top two panels of this figure, allegedly showing the current recorded for a single-molecule junction
recorded at two different temperatures. However, the color boxes (added by us) demonstrate that the noise

pattern in the two recordings are identical.

fH/S, 7E Elisabeth Bik TE9FEN T, RINKIMXMIEXHNRAAENTE, HRIBSHRIEE, XEHITE 47
FRAAR. EXE, BNENTZENRBHIER, EHFETTERHARRE FERNSH FLHEHR
e AT, EBGIE (BERIVAM) R, MRIERNRERIZER.
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#2 Xuefeng Guo Author Response {FEEIE
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#1

Our datum volume is large (more than 50,000 datum points per second). During plotting massive datasets (e.g.,
3.1-3.25) into a bitmap image, geometric distortion phenomena in data representation are observed. In detail,
such a large amount of datais displayed in a limited number of pixels and spikes are integrated into a simple line,

leading to the loss of details.

RIMHIERBRA (SBT 50,000 MUER) . ERASKIEE (FlI0, 3.1-32%) LEFNEEGS
B, MBFFERTHLABRERR. BRI, MEASHMETERNEERER, REREAR
KERNL, SBATER.

Here, we give a direct magnification of the image via Screenshot (Figs. a and b) and find that the details are
different. At the same time, we also enlarge the representative original data within the boxes (Figs. c and d),

especially those containing spikes (Figs. e-j), and itis clear that the detailed data are completely different.

i, HITELHE (HaMED) EERAEK, KMATRE. B, BITERATERNRARERS
HiE (EcHEJ, FHIRESRENKE (Bej), HEAUEHFMAKETSNEL
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#1

Click here to see animation video based on issues reported above.

R EEETF LRFRIRE BT,

)
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Other animations available here. Link to the relevant PubPeer post is in the description. Please note that we are
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not making any judgements but simply visualising observations by others.
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#2

I believe that the author's explanation is far too complicated. Below an animated overlay of the right upper-most
two Fig. 47 panels:

BIAAEENREITER. UTHELARNE s47 BRBEESM:

10

3.1 3.12 3.14 3.16 3.18 3.2

The two panels purport to show independent current versus time measurements taken at different temperatures,
and thus should not be related. However, the high current level (~6 nA) part is identical between the two panels.

A EREHRRT 7 EARRE MRIDHTHRASHENIE, Aitelf1ZBFRAEX. ZAf, mIER
FEBAKTE (B6na) BIESZIERE.

I wondered how one could easily fabricated curves like this. The simplest way would be to start with a ‘flat' but
noisy current trace, and then simply displace blocks  fixed distance down to create the desired switching
behavior. In the figure below | have done the reverse: | took the as-published data (top row) on the left and just

moved three blocks of data up to recreate a potential 'source’ curve:
BASME MRS HE R X R, BESNSERN— T BERBRNTS, REESEbE

T EEEEBAISRR AR RAIIT . E TENES, RUTERRE, T ENBLEH (7
B—17) BUE, FE=HIBRE LB E U ER S E— MBI R
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I can now compare the purported ‘source' curve to both the upper-and lower-level of the panel on the 2nd row of
Fig. S4T:
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One can see that the match is miraculously good for a bit of curve editing done in Paint: the noise in the upper-
and lower-level nicely match with the purported 'source’ curve. And hence it seems most likely that the authors

fabricated the data in both panels by simply vertically displacing stretches of data to create the desired look of a
temperature-dependent switching rate.

BIUEER, MFAE Paint FiH{TRY VBRI, LEMREENST: L TENESSMEN R LIS
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The two top rows are not the only ones suffering from this pattern. Below an animation of the bottom two panels.

The authors edited in much more switching, but one can clearly see the same data (noise) in the top- and bottom
levels:

PRITTRERH e — IR FSEE). TERRDHBIENHE. (FEREBTESHIR, BRLUERMERIN
BHRSBEEFERNKE (85).
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The issue needs to be investigated in detail. | cannot see how undersampling could lead to exactly the same noise
pattern. This requires further investigation. It would be helpful if the authors could share the full digital dataset
that has been used in plotting of the figure in its original form, together with the full dataset of 50,000 samples

per second.

ZRAAREEMAE. FEFHIRENARSHELERNESEN. XREH—FHE. WRIESIES
ZRTLNZENREHANTERFRIBE, WS 50,000 MEAHTEERIESE, BLBMEH.
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#6 Maarten Van Kampen
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#5

| cannot see how undersampling could lead to exactly the same noise pattern.

R HEERRRFNASBT2ERNEEER.

I second that. The author's explanation in #2 ("...displayed in a limited number of pixels and spikes are integrated
into a simple line, leading to the loss of details") is very much unsatisfactory. Fig. S47 does show a wealth of detail.
The figure itself is some 430 pixels wide and the visible featuers are <2 pixels wide. This then leaves >200

‘columns' of visible data, with such a 'column’ depicted as a red vertical line below:

BREBX—R. (FEES 2 APHBR (. ETEERKENGED, REREAR—E2NE, SBA
TEXR) FELATHER. BsaTRRRTTFENAT. ZEFSAN 430 GFE, THENF 2%
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In #4 1 show that the top- and bottom of each of these columns matches perfectly between the figures in the top
two rows. Let's benignly assume that because of limited resolution and variability there are only two levels per
column. Then the probability of finding 200 identical 'top’ and 'bottom’ levels in a row is something like

2400 = 10120 | would judge that plenty of detail and an unexplainable coincidence. The same coincidence

affects the data in the bottom two rows.

14, HERAXLETNRBHEBES T EZERELE. HHRNEBRIZATHHEERMNTE
%, SHREFENEI. BATE—THEE 200 MEFR TREP TR RASRIREMT

2710 ~ 10120, RAUNREREFBH—NTARBRNOGE. FHISS BN T RBHTNE.

In #2 the author provides images of the actual data underlying the supplementary figure. It would be far more
helpful when he would share a link to the numerical data, e.g. through Google drive or through a pre-print server
like OSF that supports sharing of raw data.

e, (FERET HREMKENRMAENER. RS ZREKRNERLEEEY, fNED
BRI BT Z R IGBIRHZRITRENAARSS 2840 OSFo

Can the authors please share the raw data for the supplementary images?

FERET N FHEERNRGRIE?
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#7 Maarten Van Kampen
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Some observations and questions on Fig. 4 of the main paper. The data underlying the figure is provided in the
supplementary information.
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Current steps HAIH B

Figs. 4(c)-(i) present current versus time traces that show binary fluctuations that are attributed to changes in
chirality:
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The difference between the high- and low levels can be obtained by e.g. averaging the two levels or fitting the

histograms. Below the result of fitting the histograms:
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These are surprisingly nice numbers and one could almost believe them to be 5,5, 5,4, 3, and 1.5 nA.
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The curve in Fig. 4(j) is presented as being measured at high temporal resolution and 110 K:
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The authors state that this high temporal resolution allows them to resolve the downward 'spike' that is
attributed to the maleimide RS state:

1EETEH, XMEESPRERI RS ARAT HIIE T SRBAR RS RSB TR

Instead, R-S conversion must go through the achiral maleimide intermediate, which by itself
is unstable and short lived at 60K (as seen in Fig. 4j on a fast time resolution but not in
Fig. 4c because of temporal resolution).

1R, RSFEUMEIIFFIEDRETLAEREEHTT, ZPEEFESZTE 60K TFRE
BE®IE (0B 4 iR, ERENESHET, BFRE 4, BANBIMWHENER
B

Fig. 4(j) and its supplementary data show a time step of 0.05 ms timestep (200 Hz). This is the same timestep as
used in panels (c)-(h) of Fig. 4.

B 4()REAFTEERT T 0.05 ZRHIBSES K (200 Hz) o X5E 4(c)-(h) EIRPEERHIBTES KABF.

Why do the authors report Fig. 4(j) to be "high temporal resolution"?
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Undersampling R4

In their "Electrical characterization" section the authors state that the current is recorded at 57.600 kHz. This is in
line with e.g. the raw data provided for Fig. 2(a). However, all the chirality measurements presented i Fig. 4 and

Figs. $36-546 appear to have been recorded at just 200 Hz, but without any low-pass filtering.

TR BB ERIEERS), (FETRHAIHERIE 57.600 kHzo XS HIINE 2@ REHREHIE—K. 2,
4 FIE $36-S46 RRTEIFTE FAEMENEMPERIENR 200 Hz FIERH, EREHTEHEER.

Why did the authors perform the chirality measurements at a ~300x lower sampling rate, but at the full
bandwidth?

TEEATATEET 300 BEYERERTHITFENE, BELTE F#T?
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#2,46

Irealize it is flogging a dead horse, but | was interested in showing how identical the 278 and 288 K panels of Fig.
547 actually are. The resolution of the data is too low for true digitization. But one can automatically determine
the top (red line) and bottom (blue line) of the plotted noise band (data), starting from the figure extracted at its
original resolution from the PDF file :
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In the insets above-left one can already see how identical the two panels are. Not only do the colored lines show

the same steps, but even the grayscale shades in the as-published curves are identical between the panels.

ELELINEES, BEAUEHAIMERESANER. MEELXETTHRNSE, MARME
RPBEERBEIRERT R LERN.

The correlation between the two panels can be shown by plotting the 288 K current as a function of the 278 K

current on a horizontal pixel-for-pixel basis:
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In the left figure I show the correlation between the bottom of the noise bands (blue lines) in the two panels. One
can see four clusters: two on the diagonal representing a situation where the curves in both panels are both in

the "high or 'low" state, and two off-diagonal ones representing opposite states.

EEERRT T WIERPEETRS (ERLR) ZEMEXE. AUEIIN SR BMENALE, £
EAMERPIBEHLT S R ERSHOER, SIBMITHRLEZS, KFARORS.

The difference between the states is 3.3 nA and one can simply apply this as an offset to move all clusters in the
lower-left (low-low) quadrant. In the figure top-right | did this both for the bottom of the noise band in blue, as
well as for the top of the noise band in red (*). It can be seen that the two curves are extremely correlated, with all
points lying nearly on top of the 1:1 relation.
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In the figure below I plot the difference in vertical position of the red and blue lines in their respective 288 and
278 K panels, corrected for the 3.3 nA steps:
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For the >500 points considered here the difference in y-position of the extracted lines s less than =0.5 pixel. And
that just says that the curves in the two panels are identical, except for some edited-in 3.3 nA steps. The
probability that this just happened by chance is much smaller than derived in #6, even ignoring the occurrence of

the same 'problem’ int the 308 and 318 K panels.
FHFXEEEH>500 M=, RIEHTH y (WBERNT 0.5 R, XU EIRPEOLER T L

RIBHEN 3.3 A SEIMNZIER. XIERUUBRL EBBELLErosPRSHNEES, BIERES
£ 308 1 318 K ER P R EABE A AL B9E 5.

Given the above detailed analysis | find it interesting that the ultimate author posted data in #2 that purports to

show that the curves are not identical. | am really interested in seeing the numerical version of that data.
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(*) Excluding a 2 pixel region around each switch.
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