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Fig. 4. C5a-induced systemic inflammation and organ damage is inhibited in mice pretreated with the siRNA against SphK-1. (a) Immune cell
infiltration into the lungs: lungs were harvested 12 h following the i.p. injection of C5a in control mice (C5a); in mice pretreated with the siRNA-
SphK1 (C5a + siRNA); in mice pretreated with a scrambled-siRNA as control (C5a + scrambled); and in basal control mice injected with PBS
only (PBS). (b) Liver histology: livers were harvested 12 h following the i.p. injection of C5a in control mice (C5a); in mice pretreated with the
siRNA-SphK1 (C5a + siRNA); in mice pretreated with a scrambled-siRNA as control (C5a + scrambled); and in basal control mice injected with
PBS only (PBS). Tissues were stained with haematoxilin and eosin, and the data shown are representative of n = 10 mice per treatment group per
experiment. (c) Serum cytokine levels: blood was collected by cardiac puncture 12 h following the i.p. injection of C5a in control mice (C5a); in mice
pretreated with the siRNA-SphK1 (C5a + siRNA); in mice pretreated with a scrambled-siRNA as control (C5a + scrambled); and in basal control
mice injected with PBS only (PBS). Serum was collected and the levels of TNF!, IL-1", IL-6 and IL-8 was measured. Data shown as means + S.D.
of three different experiments, and Student’s t-test p-values (*p < 0.01). 10 mice were used per treatment group per experiment.

We show here that C5a mediates a rapid influx of
immune cells into lung tissue causing massive inflamma-
tion; however, in mice where SphK1 had been silenced
there was minimal immune cell infiltration (Fig. 4a).
Moreover, whereas C5a induced liver damage, as seen
in the histological picture (Fig. 4b), in mice that had
been pretreated with the SphK1-siRNA C5a did not
induce liver damage (Fig. 4b). Furthermore, the lev-
els of serum proinflammatory cytokines, triggered by
the anaphylatoxin (TNF!, IL-1", IL-6 and IL-8), were
inhibited in mice pretreated with the SphK1-siRNA
(Fig. 4c).

4. Discussion

Our results represent a substantial improvement on
experimental siRNA-delivery methods, as it avoids
the unwanted, and sometimes fatal, consequences of
methods currently used for in vivo transfection, while
obtaining a desired and therapeutic knockdown effect.
We show here that, by reducing the volume, speed, and
optimizing the amount of the siRNA administration, we
obtained an optimal knockdown effect. In addition, our
data suggest that several doses, and amounts, of the
siRNA should be considered to achieve high knockdown

RE
TR
AC
TE
D

Basal
LPS PBS
LPS siRNA-PKC
LPS siRNA-Scram.
BLP PBS
BLP siRNA-PKC
BLP siRNA-Scramb.

   
P

ho
sp

ho
ry

la
tio

n 
ra

te
 (

pm
ol

/m
in

)

0

20

40

60

80

0 5 10 15 20
Time (min)

*
** **

** ** **

B

N
F

kB
 a

ct
iv

ity
 (

O
D

 6
55

 n
m

)

0

0.1

0.2

0.3

0.4

Control siRNA-
PKC

siRNA-
Scram.

PBS
LPS
BLP

**
**

C

Basal
BLP+PBS
BLP+siRNA-SphK1
BLP+siRNA-Scramb.
BLP+5c

0

20

40

60

80

0 5 10 15 20
Time (min)

**
**

**

** **
**

A
Mw
kDa

PKC
PKC +SphK1
PKC +Sph
PKC +Sph+SphK1
PKC +S1P

0

20

40

60

80

100

120

140

0 5 10 15 20
Time (min)

**

**

**

**

**

**

E

**

Basal
LPS+PBS
LPS siRNA-SphK1
LPS+siRNA-Scramb.
LPS+5c

P
ho

sp
ho

ry
la

tio
n 

ra
te

 (
pm

ol
/m

in
)

0

20

40

60

80

0 5 10 15 20
Time (min)

**
**

**
**

D

**

Fig. 2. Mechanism for SphK1-
mediated, TLR-triggered NF-kB ac-
tivation inmacrophages from septic
patients. (A) Western blot of im-
munoprecipitates frommacrophages
stimulated for 10 min under the in-
dicated conditions. Blots were probed
for phosphorylated serine/threonine,
IKKb, IKKa, IKKg, IkBb, IkBa, p65,
and PKCd. (B) Total PKC activity was
measured by using the Biotrak Pro-
tein Kinase C enzyme activity assay
(GE Healthcare, UK) in macrophages
under the indicated stimulation and
pretreatment conditions. (C) NF-
kB activity was measured by

means of p65 binding to specific-DNA templates in an ELISA format in human macrophages under the indicated stimulation and pretreatment conditions.
(D) Total PKC activity was measured using the Biotrak Protein Kinase C enzyme activity assay in macrophages stimulated with LPS or BLP under the indicated
pretreatment conditions. Data are shown as means T SD from multiple patients (n = 10 patient samples). Student’s t test P values (**P < 0.01) are compared
with LPS- or BLP-induced control macrophages (LPS+PBS or BLP+PBS). (E) PKCd is directly activated by the SphK-catalyzed product S1P. Shown are PKC
activity assay on recombinant PKCd incubated with PBS (PKCd+PBS), incubated with recombinant SphK1 (PKCd+SphK1), incubated with Sphingosine (PKCd+
Sph), incubated with recombinant SphK1 and Sphingosine (PKCd+Sph+SphK1), and incubated with S1P (PKCd+S1P). Data are shown as means T SD from
triplicate measurements from three separate experiments. Student’s t test P values (**P < 0.01) are compared with the control samples (PKCs+PBS).

Fig. 3. Inhibition of SphK1 protects against LPS-
induced endotoxic shock in mice. (A) Survival curves
for LPS-induced death in mice pretreated with
vehicle alone (LPS+PBS), SphK1-siRNA, or scrambled
siRNA. As a negative control, mice were pretreated
and challenged with vehicle alone (PBS). (B) Serum
cytokines or (C) HMGB1 from LPS-injected mice
pretreated under the indicated conditions, measured
24 hours after LPS challenge. (D) Immune-cell
infiltration and tissue damage in the lungs and liver,
24 hours after LPS challenge, in mice pretreated
under the indicated conditions. Immune cells were
detected by means of haematoxylin and eosin
staining; the magnification is ×10. Scale bar, 30
mm. (E) Survival curves for LPS-induced death in the
indicated mouse strains in the presence or absence
of pretreatment with 2mg/kg of 5c. (F) LPS-triggered
secretion of cytokines and HMGB1 from mouse
macrophages from the indicated mouse strains in
the presence or absence of pretreatment with 10 mM
5c. Data points correspond to the mean T SD of
three independent experiments (six mice per
treatment group; a total of 18 mice per condition
were used). Student’s t test P values (**P < 0.01) are
compared with LPS-induced control (LPS+PBS).
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CORRECTIONS & CLARIFICATIONS

www.sciencemag.org    SCIENCE    ERRATUM POST DATE    26 JULY 2013 1

RETRACTION
There are several problems with the Report “SphK1 regulates proinflammatory responses 
associated with endotoxin and polymicrobial sepsis” by P. Puneet et al. (1). Specifically, 
Figs. 3D and 4B contain images that were generated by author Puneet for the Science 
paper, but had been used in previous publications [see (2, 3)] without her knowledge or 
consent. Images in Fig. 3D are also found in Fig. 4B. Irregularities in other figures have 
been suggested and the validity of the data cannot be confirmed. Finally, sections of the 
text are similar or identical to sections of (4).  

For these reasons, the authors below wish to retract the paper. Author Alirio J. Melendez 
has not been available to sign the Retraction. The National University of Singapore has 
completed an investigation into the irregularities in this paper and has concluded that sole 
responsibility for the irregularities rests with author Melendez.

PADMAM PUNEET,1 CELESTIAL T. YAP,1 LINGKAI WONG,2 LAM YULIN,2 DOW RHOON KOH,1 
SHABBIR MOOCHHALA,3 JOSEF PFEILSCHIFTER,4 ANDREA HUWILER5

1Department of Physiology, National University of Singapore, 117597 Singapore. 2Department of Chemistry, National 
University of Singapore, 117543 Singapore. 3Defence Medical and Environmental Research Institute, DSO National 
Laboratories, 117510 Singapore. 4Pharmazentrum Frankfurt, University Hospital, Frankfurt am Main 60590, Germany. 
5Institute of Pharmacology, University of Bern, Bern CH-3010, Switzerland.
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A perceptual metric for photo retouching
Eric Kee and Hany Farid1

Department of Computer Science, Dartmouth College, Hanover, NH 03755

Edited by Brian A. Wandell, Stanford University, Stanford, CA, and approved October 19, 2011 (received for review July 5, 2011)

In recent years, advertisers andmagazine editors have beenwidely
criticized for taking digital photo retouching to an extreme. Impos-
sibly thin, tall, and wrinkle- and blemish-free models are routinely
splashed onto billboards, advertisements, and magazine covers.
The ubiquity of these unrealistic and highly idealized images has
been linked to eating disorders and body image dissatisfaction
in men, women, and children. In response, several countries have
considered legislating the labeling of retouched photos. We de-
scribe a quantitative and perceptually meaningful metric of photo
retouching. Photographs are rated on the degree to which they
have been digitally altered by explicitly modeling and estimating
geometric and photometric changes. This metric correlates well
with perceptual judgments of photo retouching and can be used
to objectively judge by how much a retouched photo has strayed
from reality.

photo manipulation ∣ photo analysis

Advertisers and fashion and fitness magazines have always
been in the business of creating a fantasy of sorts for their

readers. Magazine covers and advertisements routinely depict
impossibly beautiful and flawless models with perfect physiques.
These photos, however, are often the result of digital photo
retouching. Shown in Fig. 1 are three recent examples of photo
retouching in which the models were digitally altered*, in some
cases almost beyond recognition.

Retouched photos are ubiquitous and have created an idea-
lized and unrealistic representation of physical beauty. A signifi-
cant literature has established a link between these images and
men’s and women’s satisfaction with their physical appearance
(1–8). Such concerns for public health has led the American Med-
ical Association (AMA) to recently adopt a policy to “discourage
the altering of photographs in a manner that could promote unrea-
listic expectations of appropriate body image.”† Concern for public
health and for the general issue of truth in advertising has also led
the United Kingdom to consider legislation that would require
digitally altered photos to be labeled.‡ Perhaps not surprisingly,
advertisers and publishers have resisted any such legislation.

A rating system that simply labels an image as digitally altered
or not would have limited efficacy because it would not distin-
guish between common modifications such as cropping and color
adjustment and modifications that dramatically alter a person’s
appearance. We propose that the interests of advertisers, publish-
ers, and consumers may be protected by providing a perceptually
meaningful rating of the amount by which a person’s appearance
has been digitally altered. When published alongside a photo, such
a rating can inform consumers of how much a photo has strayed
from reality, and can also inform photo editors of exaggerated and
perhaps unintended alterations to a person’s appearance.

Popular photo-editing software, such as Adobe Photoshop,
allows photo editors to easily alter the appearance of a person.
These alterations may affect the geometry of the subject and may
include slimming of legs, hips, and arms, elongating the neck,
improving posture, enlarging the eyes, or making faces more sym-
metric. Other photometric alterations affect skin tone and texture.
These changes may include smoothing, sharpening, or other opera-
tions that remove or reduce wrinkles, cellulite, blemishes, freckles,
and dark circles under the eyes. A combination of geometric and

photometric manipulations allows photo retouchers to subtly or
dramatically alter a person’s appearance.

We have developed a metric that quantifies the perceptual im-
pact of geometric and photometric modifications by modeling
common photo retouching techniques. Geometric changes are
modeled with a dense locally-linear, but globally smooth, motion
field. Photometric changes are modeled with a locally-linear filter
and a generic measure of local image similarity [SSIM (9)]. These
model parameters are automatically estimated from the original
and retouched photos as described in Materials and Methods.
Shown in Fig. 2, from left to right, are an original and a retouched
photo and a visualization of the measured geometric and photo-
metric modifications.

The extent of photo manipulation is quantified with eight
summary statistics extracted from these models. The amount
of geometric modification is quantified with four statistics: the
mean and standard deviation of the motion magnitude computed
separately over the subject’s face and body. The amount of photo-
metric modification is quantified with four statistics. The first two
statistics are the mean and standard deviation of the spatial extent
of local smoothing or sharpening filters. The second two statistics
are the mean and standard deviation of the similarity metric SSIM.

We show that these summary statistics combine to yield a me-
tric that correlates well with perceptual ratings of photo altera-
tion. This metric can be used to automatically rate the amount by
which a photo was retouched.

Results
A diverse set of 468 original and retouched photos was collected
from a variety of on-line sources. Human observers were asked to
rank the amount of photo alteration on a scale of 1 (very similar)
to 5 (very different). Given an original and retouched photo, we
estimate the geometric and photometric modifications and
extract eight summary statistics that embody the extent of photo
retouching. Observer ratings were correlated against the sum-
mary statistics using nonlinear support vector regression (SVR).
See Materials and Methods for complete details.

Shown in Fig. 3 is the correlation between the mean of 50
observer ratings per image and our metric. Each data point cor-
responds to one of 468 images rated on a scale of 1 to 5. The
predicted rating for each image was determined by training an
SVR on 467 images using a leave-one-out cross-validation meth-
odology. The R-value is 0.80, the mean/median absolute predic-
tion error is 0.30∕0.24 with a standard deviation of 0.24 and a
max absolute error of 1.19. The absolute prediction error is below
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Tampered Region Localization of Digital Color
Images Based on JPEG Compression Noise
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Abstract. With the availability of various digital image edit tools, see-
ing is no longer believing. In this paper, we focus on tampered region
localization for image forensics. We propose an algorithm which can lo-
cate tampered region(s) in a lossless compressed tampered image when
its unchanged region is output of JPEG decompressor. We find the tam-
pered region and the unchanged region have different responses for JPEG
compression. The tampered region has stronger high frequency quanti-
zation noise than the unchanged region. We employ PCA to separate
different spatial frequencies quantization noises, i.e. low, medium and
high frequency quantization noise, and extract high frequency quantiza-
tion noise for tampered region localization. Post-processing is involved
to get final localization result. The experimental results prove the effec-
tiveness of our proposed method.

Keywords: Image forensics, Tampered region localization, JPEG
compression noise, PCA.

1 Introduction

Along with the rapid development of image editing software (e.g. Adobe Pho-
toshop), digital images can be easily manipulated and tampered images can
hardly be detected by human eyes. Seeing is no longer believing. It is necessary
to develop authentication techniques to verify the integrity of a digital image.

Generally speaking, there are two types of approaches for image authenti-
cation: active [3, 4] and passive [13, 19] approaches. Active approaches often
require pre-processing (e.g. watermark embedding or signature generating), and
they are not desired for practical use in daily life since the image capture devices
are not usually all integrated with watermarking embedding module. Passive ap-
proaches, which gather evidence of tampering from images themselves, however,
have more potential for practical use and gains more attention among researches
in image forensics.

We focus on passive approaches and try to locate the tampered region in a
tampered image. Tampered region(s) localization in tampered image is more
meaningful and convincible than simple detection of existence of tampered im-
age for image forensics. Tampered image detection can only tell us whether an

H.-J. Kim, Y. Shi, and M. Barni (Eds.): IWDW 2010, LNCS 6526, pp. 120–133, 2011.
c⃝ Springer-Verlag Berlin Heidelberg 2011

(IWDW’10	
  Proceedings	
  of	
  9th	
  Interna8onal	
  Conference	
  
	
  on	
  Digital	
  Watermarking	
  

Pages	
  120-­‐133,	
  Springer-­‐Verlag,	
  Berlin	
  2011)	
  

Forensic	
  Programs	
  for	
  Detec8ng	
  Altera8ons	
  to	
  Images	
  

•••••••••••••••••••••••••••••••••••	
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Image	
  Adjustment	
  Guidelines	
  
The	
  final	
  image	
  should	
  be	
  an	
  accurate	
  
representa8on	
  of	
  what	
  you	
  actually	
  observed	
  
最終の画像は実際に観察した的確な描写である
べきだ	
  
The	
  originally	
  captured	
  image	
  (before	
  any	
  
adjustments)	
  should	
  be	
  preserved	
  
修正前のオリジナルの撮影画像は保存しておく
べきだ	
  
Keep	
  a	
  record	
  of	
  all	
  image	
  adjustments.	
  
すべての調整に関して記録を残しておくこと	
  
	
  

Image	
  Adjustment	
  Guidelines	
  
•  Adjustments	
  should	
  be	
  made	
  on	
  a	
  copy	
  of	
  the	
  
originally	
  captured	
  image.	
  
	
  修正はオリジナルの撮影画像のコピーで実施すべき 	
  だ	
  	
  

•  The	
  journal	
  editor	
  or	
  reviewers	
  may	
  ask	
  to	
  see	
  the	
  
original	
  unaltered	
  image.	
  
	
  雑誌のエディターやレビュアーは修正のないオリジナル
	
  の画像の確認を要求するかもしれない	
  

•  You	
  may	
  indicate	
  changes	
  to	
  images	
  in	
  the	
  Materials	
  &	
  
Methods	
  or	
  in	
  the	
  Figure	
  Legends	
  
	
  論文の「Materials	
  &	
  Methods」や「Figure	
  Legends」の項
	
  目に、画像の修正について簡単に述べてもかまわな 	
  い	
  

Sample	
  Statements	
  for	
  
	
  Materials	
  &	
  Methods	
  or	
  Figure	
  Legends	
  	
  

•  “Images	
  were	
  individually	
  adjusted	
  in	
  Adobe	
  
Photoshop	
  including	
  white	
  balance,	
  contrast	
  
adjustment,	
  density	
  correc8on,	
  and/or	
  
decreased	
  color	
  satura8on.”	
  

•  “Image(s)	
  adjusted	
  in	
  Adobe	
  Photoshop	
  to	
  
remove	
  background	
  dust.”	
  

•  “Image(s)	
  was	
  adjusted	
  to	
  correct	
  for	
  uneven	
  
illumina8on	
  or	
  to	
  correct	
  vignepe.”	
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Advice	
  from	
  an	
  Editor	
   	
  	
  

Does	
  the	
  paper	
  have	
  a	
  message?	
  
その論文はメッセージが込められているか？	
  
Can	
  you	
  express	
  that	
  message	
  in	
  three	
  sentences?	
  
あなたはそのメッセージを3つの文で表現できる
か？	
  
Does	
  the	
  paper	
  contain	
  something	
  new	
  and	
  
interes8ng?	
  
その論文には何か新しいことや興味を引かれるこ
とが盛り込まれているか？	
  

The	
  Paper	
  Should	
  Tell	
  a	
  Story	
  

Beginning	
  –	
  Why	
  you	
  did	
  the	
  study	
  
初め　―　なぜ研究を実施したか	
  
Middle	
  –	
  What	
  you	
  did	
  
中間　―　何を行ったか	
  
End	
  –	
  What	
  you	
  found	
  and	
  why	
  it	
  mapers	
  
終わり　―　何を見つけて、なぜそれは重要か	
  
	
  
	
  

Introduc8on	
  

Orient	
  the	
  reader	
  
読者を中心に据える	
  
Make	
  the	
  reader	
  want	
  to	
  read	
  the	
  paper	
  
読者に論文を読みたいようにさせる	
  
Keep	
  it	
  short	
  
短くすること	
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Methods	
  

Don’t	
  repeat	
  details	
  published	
  elsewhere	
  
他で公表された詳細を繰り返さないこと	
  
Provide	
  enough	
  informa8on	
  so	
  someone	
  can	
  
repeat	
  your	
  study	
  
第三者があなたの研究を再現できるように十
分な情報を提供すること	
  

Results 	
  	
  
Present	
  in	
  logical	
  order	
  
論理的な順番で提示すること	
  
Provide	
  a	
  clear	
  explana8on	
  
明確な説明をすること	
  
Sta8s8cs	
  –	
  ask	
  for	
  professional	
  advice	
  
統計　―　専門家のアドバイスを求めること	
  
	
  

Discussion	
  

One	
  point	
  per	
  paragraph	
  
ひとつの段落にひとつのポイントを
記載する	
  
	
  
5	
  or	
  6	
  paragraphs	
  
５あるいは６段落がベスト	
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Structure	
  of	
  the	
  Discussion	
  
State	
  principal	
  findings	
  
主要な所見を述べること	
  
Indicate	
  strengths	
  &	
  weaknesses	
  of	
  your	
  paper	
  
あなたの論文の強み・弱みを示すこと	
  
Indicate	
  why	
  your	
  work	
  is	
  important	
  
あなたの研究がなぜ重要なのかを示すこと	
  
Finish	
  with	
  unanswered	
  ques8ons	
  and	
  proposals	
  
for	
  future	
  studies	
  
答えのない質問や将来の研究への提案で締めくく
ること	
  

Abstract	
  

•  Divide	
  the	
  abstract	
  into	
  Background,	
  
Methods,	
  Results,	
  and	
  Conclusions	
  (some	
  
journals	
  require	
  these	
  subcategories)	
  

	
  

References 	
  	
  
Keep	
  the	
  list	
  of	
  references	
  short	
  (some	
  journals	
  
have	
  a	
  maximum	
  size	
  limit)	
  
引用文献リストは短くすること（文献数の上限があ
る雑誌もある）	
  
Be	
  sure	
  you	
  have	
  read	
  the	
  papers	
  and	
  quote	
  them	
  
correctly	
  
自分自身で論文を読んで、正しく引用すること	
  
Some	
  of	
  the	
  scien8sts	
  you	
  cite	
  may	
  end	
  up	
  
reviewing	
  your	
  paper	
  for	
  the	
  journal	
  
あなたが引用した論文の著者が、あなたの論文の
レビューをするかもしれない	
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Illustra8ons	
  	
  
The	
  eye	
  rules	
  the	
  brain	
  
目は脳を規定する	
  
A	
  good	
  illustra8on	
  can	
  communicate	
  the	
  
message	
  at	
  a	
  glance	
  
よいイラストは一目でメッセージを伝えること
ができる	
  
Papers	
  without	
  visual	
  content	
  tend	
  to	
  be	
  
ignored	
  
視覚的内容のない論文は無視される傾向が
ある	
  

1.Edi8ng	
  Your	
  Paper	
  –	
  	
  Remove	
  

Adjec8ves	
  –	
  as	
  many	
  as	
  possible	
  
形容詞　―　可能な限り多く	
  
SoU	
  qualifiers	
  (e.g.,	
  slightly	
  more,	
  somewhat	
  
less,	
  etc.)	
  
柔軟な修飾語（例えば、わずかに多く、幾分
少なく、など）	
  

2-­‐Edi8ng	
  Your	
  Paper	
  –	
  Remove	
  

Any	
  word	
  that	
  can	
  be	
  removed	
  without	
  
changing	
  the	
  meaning	
  of	
  the	
  sentence	
  
文の意味が変わらないで削除できる単語	
  
Any	
  sentence	
  that	
  can	
  be	
  removed	
  without	
  
changing	
  the	
  meaning	
  of	
  the	
  paragraph	
  
段落の意味が変わらないで削除できる文	
  
	
   If	
  your	
  paper	
  is	
  not	
  25%	
  shorter,	
  start	
  over	
  again.	
  

もし、あなたの論文が25%短くならないのなら、
もう一度最初からやり直すこと	
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Incubate	
  Your	
  Manuscript	
  
Put	
  in	
  a	
  drawer	
  at	
  room	
  temperature	
  for	
  2	
  weeks	
  
室温で２週間引き出しに入れること	
  
Get	
  a	
  glass	
  of	
  wine	
  or	
  a	
  cold	
  beer	
  and	
  read	
  your	
  
paper	
  
一杯のワインや冷えたビールを手にして、あなたの
論文を読むこと	
  
It	
  will	
  not	
  be	
  as	
  good	
  as	
  you	
  thought!	
  
それはあなたが考えたほど良いものではないだろう	
  

Thank	
  You	
  for	
  your	
  apen8on	
  
	
  and	
  	
  

Good	
  Luck	
  with	
  your	
  manuscripts.	
  

Thanks	
  to	
  Dr.	
  Katsuhiko	
  Yoshizawa	
  for	
  Japanese	
  transla8ons.	
  	
  


