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Research Objectives
+ SmellBE

synthetic solutions.

_ﬁmﬁ?iﬁﬂﬁ

is small,
B library

3

Cheng-Wei Cheng
=ans that it is not easy te find
* How can we expand the library efficiently?
= Experimental BBLs: 50 - 154 (with validated RRVs).
| BBLs: >50,000 (with predicted RRVs).

complex glycan synthesis?

an we enhance one-pot approach for
one-pol glycan synthesis

+ Develop a new software: Auto-CHO

+ Design a new algorithm for the concept of hierarchical
Friendly GUI

_ﬂ @_}’dﬂr\
+ Cross-platform (Windows, macOS$, and Linux)
+ Free and open source

F5-3:58

e,

nge-mfrp-axx
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AlphaFold (2020 & 2021)
+ AlphaFold 2: https://www.nature.com/articles/s41586-021-03819-2

ERNEERS FEELER
) ) _ + AlphaFold 1: hitps://www.nature.com/articles/s41586-019-1923-7
EHNEETERHNEST
REREFERST RoseTTAFold (2021)
+ hitps://lwww.science.org/doi/10.1126/science.abhj8754
FEEs Deep Learning
HEB=SI

ENBEE R EERTTERE
BEAIEE

EBREEENESFEHMAER

ERNSEEEEER

+ Basic Concept: http://introtodeeplearning.com/slides/65S191 MIT_DeepLearning L1.pdf
+ Transformer: https://arxiv.org/pdf/1706.03762.pdf

+ Self-attention:
https://web.eecs.umich.edu/~justincj/slides/eecs498/W12022/598 WI12022_lecture17 pdf
(Page 56 ~ Page 91)

References

— « BLAST -> PSI-BLAST: https://blast.ncbi.nim.nih.gov/Blast.cgi
=Hif + MSA Tools: hitps://www.ebi.ac.uk/Tools/msa/

==s=E + MMSeqs2: https://www.nature.com/articles/nbt.3988

BEEEaE

S @ EIERBACR HBRYEYESs Cheng-WeiCHENG | [ERTR v
Kaohsiung Medical University arming g :

SEEEE B-112-2-5771003- SRR EE LY EEMES © @Az o

FEAE 93% l

FENHE FENE

FEER ENBEEENE . .

nEna O———— Protein Structure Prediction

B b > fBis

AER

BIEHEREETEER (HARFE) P15



Hit 7> Recap wAR » ™M % 133 5 i)
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R EANE e Lienir - .
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FELE 100% & ing — + Ba%ER : i | »

e G Recap: Biomedical Image Processing

FREEE @) THMBEEHENS
O EMBEFERE  TREER
& * Recap: Convolutional Neural Network (CNN)
© FrmenmsRREE * CNN Introduction
* https://introtodeeplearning.com/slides/65191_MIT_Deeplearning_L3.pdf
* CNN Cheatsheet

* https://stanford.edu/~shervine/teaching/cs-230/cheatsheet-convolutional-neural-

¢ EHRSERENRNER

o) ERNSERS FAMNER
®) ENNSEEREREAER

&) Rt EFEHSH

networks
o rERE  Auto-encoder: https://en.wikipedia.org/wiki/Autoencoder
e * Biomedical Image Segmentation by UNet
s : ii%ﬁgmﬁﬁ&l * Paper: https://arxiv.org/pdf/1505.04597 .pdf
s 0 h;,m;mwgw * Introduction: https://youtu.be/azM57JuQpQl
AT e rbealicd:

 Review: https://www.mdpi.com/2071-1050/13/3/1224/pdf

O ENNEREREER

* Biomedical Object Detection
* https://paperswithcode.com/task/medical-object-detection
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—— o) e Al Robotic Chemist

O ENEEERE  TEEEE

B3
> - nature
HEE Y BALKREARARTA A mobile robotic chemist
Controlling an organic synthesis robot with machine

\
Benjamin Burger, Phillip M. Maffettone, Vladimir V. Gusev, Catherine M, Aitchison, Yang Bai, Xiacyan

e H Tvi v > )
e/ learning to search for new reactivity , o . oo o

L Xiaobo Li, Ben M. Alston, Buyi Li, Rob Clowes, Nicola Rankin, Brandon Harris, Reiner Sebastian
RlER/EE O Jarostaw M. Granda, Liva Donina, Vincenza Dragone, De-Liang Long & Leroy Cronin & Sprick & Andrew |. Cooper &
BR jin=
SE/RE Nature 559, 377-381 (2018) | Cite this article Nature 583, 237-241 (2020) | Cite this article

Automation and computer-assisted planning for

BREHE o) srmmes| chemical synthesis
sEan @) stEms| Yuning Shen, Julia E. Borowski, Melissa A. Hardy, Richmond Sarpong &, Abigail G. Doyle ™ & Tim Cernak
SRAECY aR
@ b ) ENEEEESEAVTEE
S FE3
= Nature Revie: thods Primers 1, Article number: 23 (2021) | Cite this article
seemeoze O BEATES
FETR

PO o) EREELNEREEAER S(ﬂence

A robotic platform for flow synthesis of organic com-
pounds informed by Al planning

NNOR W COLEY A THOMAS Il TIN A M LUMMISS, JONATHAN N JAWORSK RISTOPHER P BREEN
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