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M6A associated TSUC7 inhibition ol
contributed to Erlotinib resistance in lung
adenocarcinoma through a notch signaling
activation dependent way
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Abstract §

Background: The small tymsine kinase inhibitors {TKls) subversively altered the lung cancer treatments, bat patients
will inevitably face the therapy resistance and disease recurrence. We aim to explore the potential roles of non-coding
RNAz in sensitizing the THls effects Methods: Multiple celular and molecular detections were applied to confirm the
mechanistic regulations and intracellular connections.

Results: We explored the specific gene features of candidates in association with resistance, and found that méA B
controlled the stemness of EMT features through METTLI and Y THDF 2 The miRi-146aMatch signaling was sustained
highly activated in a m&A dependent manner, and the méA regullatar of Y THOF 2 suppressed TUSCY, both of which
contributed to the resistant features. Functianally, the spange type of TUSCT regulation of miR-148a inhibited Notch
sgnaling functions, and affected the cancer pogression and stem cells”renewal in Erbatinib resistant PC9 cells (PCIER)
and Eratinib resistant HCCB27 cells (HCCEITER) celk The Notch signaling functions manipulated the cAC and DICER
inner cytoplasm, and the absence of either cMYC or DICER] lead to TUSCY and mif-146a decreasing respectively,
formed the dosed dcle tomaintain the balance.

Conclusion: PCSER and HOCB2TER cells harbored much mare stermdike cells, and the resistance could be eversed ™
by Motch signaling inactivation. The intrinsic mif-146 and TUSCT levels are monitored by méA effectors, the alterna-
tion of gither miR- 146 ar TUSC? expressioncould lead to the dircling loop to sustain the new homeastasis. Furtherin
dinics, the camibined delivery of Tkl and Natch specific inhibitory non-coding RMAs will pave the way for vielding the
susceptibility tatargeted therapy in lung cancer.

I Keywords: Tyrosine kinase inhibitors, Motch signaling, Cancer stem cells, Therapy resistance, Mé-methyladenosine 10
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Prospects for intelligent surgical machine assistants in 11
precision liver segment resection
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Authors: Ziyang Peng, Zhibo Wang, Yu Li, Xuemin Liu, Lyu Yi
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Objective 13

Laparoscopic precision liver segment
resection often requires accurate
identification of anatomical structures and
surgical procedures planned by
haemodynamic zoning. In this study, we
designed an intelligent surgical aid to
optimize our laparoscopic liver segment
resection procedure and avoid surgical
complications, providing a more precise
and standardized surgical treatment
system far patients.

14

Results 15

The intelligent surgical machine
assistant was able to rapidly import the
reconstructed 3D model of the liver
preoperatively, match the 3D picture
with the real-time surgical picture
during surgery, clarify the anatomical
structure and vascular distribution of
liver subsections, assess the surgical
stage and the surgical instruments to be
used next, alert the surgical path with
key frames, and provide early warning
of dangerous areas, effectively reducing
intraoperative complications. The
potential for lymph node detection was
improved by 37.21%, vascular nerve
injury was reduced by 17.16%, operative
time was effectively reduced by 18.95%,
postoperative patient length of stay was
reduced by 15.29%, and 97% of patients
reported satisfaction.

16

Methods 17
We built our dataset using a large amount 18
of international multicenter video data of
laparoscopic liver resection. The

effectiveness and speed of various
convolutional neural network algorithms
were evaluated through deep-sea
experiments. The algorithms were

introduced preoperatively through a 3D
reconstruction model, and the

effectiveness and safety were assessed
through live video of the surgery and live
images from a laparoscopic simulator.

— T —

1 . v
o : o vl

Figurel Image segmentation pattern diagram 20

Conclusion 21

The Intelligent Surgical Machine Assistant
can be safely and effectively used for
laparoscopic hepatic segmental resection,
significantly reducing the chance of
surgical complications, providing operators
with more accurate and safer surgical
recommendations, and providing patients
with a better postoperative recovery
outcome and experience.

22
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Intraoperative Image Detection and Clearing System Based on 11
Generative Adversarial Network
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Objective 13

During laparoscopic surgery, the thermal 14
decompasition of human tissue generates
smoke and aerosols, which can interfere

with the surgical process. In this study, we
aimed to develop a generative adversarial
network (GAN) model to detect and clear
intraoperative smoke, in order to optimize
the surgical process and provide better
medical services for patients.

Results 15

The deep learning algorithm can
effectively qualify and quantify the fog
generated by the image, which is divided
into five levels: smoke that does not affect
surgery, local smoke that causes the
surgical operation area to be blurry, some
smoke that causes human organ
recognition to be blurry, a large amount
of smoke that cannot identify the
boundaries of various tissue organs, and a
large amount of smoke that completely
blocks the surgical field of view. The
optimized algorithm can identify smoke
and clear fog in 0.01 seconds. The
comprehensive defogging rate in the
surgical area was 91.71%, the vascular
injury rate was reduced by 43.26%, and the
operative time was effectively reduced by
15.34%.

16

Methods 17

We established a related dataset by
collecting smoke videos produced during
different stages of various surgeries from
multiple international datasets, as well as a
large number of surgical videos from our
center, which were segmented frame by
frame. We then evaluated the effectiveness
and speed of various algorithms through
ablation experiments, using intraoperative
smoke in real-time videos and endoscope
simulator images.

18

Conclusion 22

The deep learning image defogging
algorithm can effectively identify and
remove classified fog during laparoscaopic
cholecystectomy, significantly reducing the
interference of smoke on the surgeon's
visual field.

23

126



R ——3 U RESM R YL 2 By

/PO 019 10 N

Application of Orthogonal Decomposition in Surgical Image 11
Segmentation - for Unsupervised Adaptability in Intraoperative
Surgical Image Recognition Navigation
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Objective 13 Methods 18
Deep learning-based medical image segmentation 14 Comprehensive experiments were 19
methods have made significant progress. However,  conducted on multiple international
existing data processing methods are sensitive to public datasets and a large amount of
image distribution, so slight changes in surgical intraoperative surgical video content,
images can lead to a decrease in image including laparoscopic
recognition performance. To address this problem,  cholecystectomy segmentation dataset,
this study proposes a new orthogonal laparoscopic liver cancer resection
decomposition adversarial domain adaptation surgery segmentation dataset, and
architecture for medical image segmentation. laparoscopic gastric cancer resection
15 surgery segmentation dataset.
Inpet mage: The orginal sirical imege from which the haze needs Ablation experiments were conducted
to validate the effectiveness of the
l relevant algorithms.
Fog map estimation: estimating the density and distribution of the f

og in the image. This can be achieved by using some specific algorith
m such as a dark channel prior or a deep learning algorithm

|

Transmission image restoration: The estimated fog map is used to r
estore the transmission image, which can be achieved by applying so
me physical model, such as an improved detail-
preserving image defogging model.

! Conclusion 20
ik i btk o by et The field of surgical image recognition 21
e the quality and sharpness of the image. and Segmentatlon deserves fUrther in_

depth research and exploration. In this
study, we reconsidered the problem of

Figure 1 De—fog algorithm design flow

chart ; .

image recognition caused by
Results 16 intraoperative surgical image
In the slightly adjusted laparoscopic surgical 17 adjustments and proposed a new
images, our algorithm was fully validated and algorithmic framewaork for
could effectively identify organs and surrounding intraoperative surgical image
blood vessels and nerves, with a detection rate recognition and segmentation. This
37.21% higher than that of the human eye. In the framework helps to clarify the relative
process of large-scale laparoscopic image changes,  positions of the surgical site and
our algorithm could also effectively identify the surrounding blood vessels and nerves,
relative positions of different organs, increasing effectively reducing the incidence of
doctor satisfaction by 47.21% and preventing surgical complications and widely
adverse complications caused by surgical errors. recognized by surgical doctors.
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