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Introduction of LLM
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Large-scale Language Model

Teach computers 

knowledge via rules for 

symbolic processing.

Input experience 

Decipher brain 

mechanisms to replicate 

human intelligence.

Mechanisms of the human brain

Learn from data

Through data-driven 

approaches, ML methods 

emulate human intelligence.

LLM = Learn from data + Inspired by human brain + Input experience
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What Are Large Language Models?

Large language models (LLMs) are Transformer-based models trained on extensive unlabeled text via self-

supervised or semi-supervised learning, designed to produce natural, context-relevant text in various styles 

and formats.

https://becominghuman.ai/

LLM

Large-scale Pre-trained

Language Model (PLM)
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Language Models

N-gram LM Word2Vec

RNNLM

Transformer 

PLM 

LLM
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The timeline of existing LLM

(Xin Zhao et al., 2023)
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Basic Fact - foundational models is rapidly evolving

(Ding et al., CCL2023)

A bunch of instruction fine-tuned models keep emerging.
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The evolutionary of LLM

(Yang et al., 2023)

•GPTImproving Language Understanding by Generative Pre-
Training. 2018
•GPT-2Language Models are Unsupervised Multitask Learners. 2018. 
•GPT-3"Language Models are Few-Shot Learners". NeurlPS 2020. 
•OPT"OPT: Open Pre-trained Transformer Language Models". 2022. 
•PaLM"PaLM: Scaling Language Modeling with Pathways". 
Aakanksha Chowdhery et al arXiv 2022. 
•BLOOM"BLOOM: A 176B-Parameter Open-Access Multilingual 
Language Model".2022. 
•MT-NLG"Using DeepSpeed and Megatron to Train Megatron-
Turing NLG 530B, A Large-Scale GenerativeLanguage Model". 2021. 
•GLaM"GLaM: Efficient Scaling of Language Models with Mixture-
of-Experts". ICML 2022. 
•Gopher"Scaling Language Models: Methods, Analysis & Insights 
from Training Gopher", 2021. 
•chinchilla "Training Compute-Optimal Large Language Models". 
2022. 
•LaMDA"LaMDA: Language Models for Dialog Applications".2021. 
•LLaMA"LLaMA: Open and Efficient Foundation Language Models". 
2023. 
•GPT-4 "GPT-4 Technical Report".2023.
•BloombergGPTBloombergGPT: A Large Language Model for 
Finance, 2023, 
•GPT-NeoX-20B: "GPT-NeoX-20B: An Open-Source Autoregressive 
Language Model".2022. 
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Dataset Distribution of GPT (Generative Pre-Trained Transformer)

(Xin Zhao et al., 2023)

The LLM training (ChatGPT) used 320TB of text data, approximately 300 billion words/characters.

320TB / 5TB = 64 people.
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Dataset Preprocessing

(Xin Zhao et al., 2023)
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The Main Architecture of GPT --- RLHF 
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The existing open source LLMs
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LLM Everywhere --- Conversation, QA, … , MT, Coding, Reading Paper
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Medical LLM
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(Lijun Wu et al., 2024)

Biomedical LLMs
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Typical Medical LLMs

IBM Watson 

Health
Google DeepMind 

Health

Microsoft Healthcare 

NExt
OpenAI GPT-4o

Books links

Tencent Alibaba Group Baidu

https://www.cheerspublishing.com/book/detail/1650430095499771904
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SFT with Hybrid Data RL from Mixed Feedback

Huatuo GPT

Hongbo Zhang et al.,. HuatuoGPT, towards Taming Language Model to Be a Doctor. https://arxiv.org/abs/2305.15075. Findings of EMNLP 2023

https://arxiv.org/abs/2305.15075
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Huatuo GPT-II

Take both 
English and 
Chinese text for 
training

Junying Chen, Xidong Wang, Anningzhe Gao#, Feng Jiang, Shunian Chen, Hongbo Zhang, Dingjie Song, Wenya Xie, Chuyi Kong, Jianquan Li, Xiang Wan, Haizhou 
Li, Benyou Wang#. Huatuogpt-ii, one-stage training for medical adaption of llms. COLM 2024
https://arxiv.org/abs/2311.09774

https://arxiv.org/abs/2311.09774
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The latest pharmacist exam in 2023 surpasses GPT-4 and 文心一言

Hongbo Zhang et al., HuatuoGPT, towards Taming Language Model to Be a Doctor. https://arxiv.org/abs/2305.15075
Junying Chen et al., Huatuogpt-ii, one-stage training for medical adaption of llms. https://arxiv.org/abs/2311.09774

https://arxiv.org/abs/2305.15075
https://arxiv.org/abs/2311.09774
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2024 Pharmacist Exam (Complete 960 Questions)

Advanced LLMs (Over 20B Parameters)

● Last year’s HuatuoGPT-2 model can still pass this year's exam, maintaining an edge over GPT-4o.

● Qwen2.5-72B scores higher, with an average accuracy of 76.8%.

● Models like LLaMA-3-70B and Claude perform moderately in Chinese, especially in Traditional Chinese Medicine.



Dr. Mieradilijiang Maimaitihttp://www.miradeljan.com 2025/4/1 23

Clinical doctors' manual assessments surpass GPT-4
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The largest medical QA dataset: Huatuo-26M

Jianquan Li, Xidong Wang, Xiangbo Wu, Zhiyi Zhang, Xiaolong Xu, Jie Fu, Prayag Tiwari, Xiang Wan, Benyou Wang. Huatuo-26M, a Large-scale Chinese Medical QA Dataset. 
https://arxiv.org/abs/2305.01526

https://arxiv.org/abs/2305.01526
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Huatuo GPT-II --- Demo1
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Multi-modal Huatuo GPT: Injecting Multimodal Medical knowledge

Junying Chen et al., HuatuoGPT-Vision, Towards Injecting Medical Visual Knowledge into Multimodal LLMs at Scale. EMNLP 2024 https://arxiv.org/abs/2406.19280

https://arxiv.org/abs/2406.19280
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AI for Protein Structure Prediction
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Protein ---The central dogma of molecular biology

Human genome: 

• Contains around 3 billion base pairs 

• Encodes ~20k genes 

Proteins are the final product of the genetic 

information flow 

Modern molecular biology research: how is

life implemented by our genetic code?
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Protein Structure biology: The study of proteins and other biomolecules through 

their 3D structure

(Zaixiang Zheng et al., 2024)
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Protein Structure biology: The study of proteins and other biomolecules through 

their 3D structure

(Zaixiang Zheng et al., 2024)
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Protein --- data modalities

sequence ⇔ structure ⇔ function

■A sequence over 20 amino acids (AAs) 

■ In solvent will fold into a unique 3D spatial structure 

with minimal free energy 

■ Structure determines protein function

(Zaixiang Zheng et al., 2024)
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Sequence of amino acids

• A linear sequence of amino acids polymerized in a 

chain 

• An alphabet of twenty possible amino acids 

• Common backbone but different side chains

• Various non-covalent interactions and other forces 

drive folding of the chain into a globular 3D 

structure*

(Zaixiang Zheng et al., 2024)
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Designing protein sequence and structure as generative modeling problems

pdb id: IIGT. from https://www.rcsb.org/structure/1IGT (Zaixiang Zheng et al., 2024)

https://www.rcsb.org/structure/1IGT
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Discreteness in NLP and Biology

Noelia Ferruz & Birte Höcker. 2022. Controllable protein design with language models. Nature Machine Intelligence
(Zaixiang Zheng et al., 2024)
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The parameterization basis of everything: Transformer - a scalable & strong 

learner for structured data

(Zaixiang Zheng et al., 2024)
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Amazing things that generative AI can do

(Zaixiang Zheng et al., 2024)
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Diffusion(-Like) Modeling for Protein Structure: AlphaFold
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Protein structure prediction： AlphaFold2 & 3
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Protein structure prediction： AlphaFold2 & 3

AlphaFold2 AlphaFold3

Kathryn Tunyasuvunakool, John Jumper, Demis Hassabis, 

and colleagues used AlphaFold to determine the structures 

of nearly the entire human proteome (98.5% of all human 

proteins). AlphaFold provided confident predictions for 

58% of amino acid positions, with 35.7% reaching high 

confidence, doubling experimental coverage. At the protein 

level, 43.8% of proteins had at least three-quarters of their 

sequences confidently predicted. The authors believe large-

scale accurate predictions will be a vital tool for addressing 

scientific questions and elucidating protein functions.

The authors believe that large-scale, accurate structural 

predictions will become a crucial tool, enabling us to address 

new scientific questions from a structural perspective. The 

predictions from AlphaFold will help further elucidate the 

roles of proteins.

AlphaFold3 has made the AlphaFold Server freely 

available to the scientific community, which includes most 

of the features of AlphaFold3, allowing scientists to 

perform structure predictions. The link to the AlphaFold

Server is as follows:

https://golgi.sandbox.google.com/about.

AlphaFold3 is a revolutionary model, excelling in breadth 

and accuracy. Unlike previous tools limited to specific 

biomolecules (e.g., proteins or RNA), it predicts structures 

and interactions for nearly all biological molecules, 

showcasing its breadth. Simultaneously, it achieves 

significant accuracy improvements: predictions for protein 

interactions with other molecules are at least 50% better 

than existing methods, doubling accuracy for some critical 

interaction types.

https://baijiahao.baidu.com/s?id=1706000373864134368&wfr=spider&for=pc
https://baijiahao.baidu.com/s?id=1798990630594415892&wfr=spider&for=pc
https://golgi.sandbox.google.com/about
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(Zaixiang Zheng et al., 2024)



Dr. Mieradilijiang Maimaitihttp://www.miradeljan.com 2025/4/1 42

ProteinGPT: LLM 4 protein prediction & structure understanding

Yijia Xiao et al., ProteinGPT: Multimodal LLM for Protein Property Prediction and Structure Understanding, 2408.11363

https://arxiv.org/pdf/2408.11363
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ProteinGPT: LLM 4 protein prediction & structure understanding

Yijia Xiao et al., ProteinGPT: Multimodal LLM for Protein Property Prediction and Structure Understanding, 2408.11363

https://arxiv.org/pdf/2408.11363
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ProteinGPT: LLM 4 protein prediction & structure understanding

Yijia Xiao et al., 2024
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AI for New Drug Discovery
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Drug discovery and development

AI has the potential to revolutionize the drug 

discovery process, offering improved efficiency 

and accuracy, accelerated drug development, 

and the capacity for the development of more 

effective and personalized treatments (Figure 1). 

However, the successful application of AI in 

drug discovery is dependent on the availability 

of high-quality data, the addressing of ethical 

concerns, and the recognition of the limitations 

of AI-based approaches.

(Alexandre Blanco-González et al., 2023)

https://pmc.ncbi.nlm.nih.gov/articles/PMC10302890/#pharmaceuticals-16-00891-f001
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AI, ML, DL algorithms

Debleena Paul et al., 2021 Ashfaq Ur Rehman et al., 2024
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AI applications

Debleena Paul et al., 2021
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AI applications for drug discovery

Debleena Paul et al., 2021
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Small Molecule Drug Design: DecompDiff

Diffusion Models with Decomposed Priors for Structure-Based Drug Design. In ICML 2023 
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Example of AI tools used in drug discovery
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Ashfaq Ur Rehman et al., 2024

AI for drug discovery
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AI in Medical Diagnostics and Healthcare 
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Can AI Make Medicine More Human?

"AI has the potential to make 

medicine more human by freeing 

up clinicians to focus on the 

personal, empathetic aspects of 

care."

"By handling routine tasks and data 

analysis, AI can allow doctors to 

spend more time with patients, 

fostering deeper connections and 

better outcomes."
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Outcomes: revolutionizing healthcare --- clinical practice

Shuroug A. Alowais et al., 2023

https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-023-04698-z#Sec6
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Pros & Cons

Amisha et al., 20219

https://pmc.ncbi.nlm.nih.gov/articles/PMC6691444/#ref1
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Amisha et al., 20219

Applications of artificial intelligence in health care

https://pmc.ncbi.nlm.nih.gov/articles/PMC6691444/#ref1
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• Application 1: High-resolution image understanding

• Application 2: Video understanding

• Application 3: Pathological image understanding / 3D 

medical image understanding

• Application 4: Multi-modal Agent for social simulation

• Application 5: Agent with longer multi-modal memory

Commonly used applications
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Towards a Medical World Simulator

Medical image 

analysis
Medical care

Instrument Usage

Operation Medical 

Popularization

Medical Scenario 
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Chain of diagnosis

Junying Chen, Chi Gui, Anningzhe Gao, Ke Ji, Xidong Wang, Xiang Wan, Benyou Wang. CoD, Towards an Interpretable Medical Agent using Chain of Diagnosis.  
https://arxiv.org/abs/2407.13301

https://arxiv.org/abs/2407.13301
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Hauto GPT2 --- demo2

国内首个区域信息平台大模
型智能导诊系统，实现了导
诊、咨询、科普三大功能。

华佗GPT已在龙岗区12家医
院上线使用，实现了龙岗区
属公立医院全覆盖，智能导
诊系统（包含导诊、客服咨
询、健康咨询）已服务超过
24万人次，交互次数38万，
分诊准确率达95.2%。
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Hauto GPT2 --- demo2
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LLM Agent Hospital
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Agent Hospital

JUNKAI LI et al., 2024

https://arxiv.org/pdf/2405.02957v1
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Agent Hospital

JUNKAI LI et al., 2024

https://arxiv.org/pdf/2405.02957v1
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Agent Hospital

JUNKAI LI et al., 2024

https://arxiv.org/pdf/2405.02957v1
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Agent Hospital

JUNKAI LI et al., 2024

https://arxiv.org/pdf/2405.02957v1
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Agent Hospital

JUNKAI LI et al., 2024

https://arxiv.org/pdf/2405.02957v1


Dr. Mieradilijiang Maimaitihttp://www.miradeljan.com 2025/4/1 73

News
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MMedAgent Learning to Use Medical Tools with Multi-modal Agent

Binxu Li et al., 2024

https://arxiv.org/pdf/2407.02483
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MMedAgent

Binxu Li et al., 2024

https://arxiv.org/pdf/2407.02483
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Binxu Li et al., 2024

MMedAgent

https://arxiv.org/pdf/2407.02483
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Binxu Li et al., 2024

https://arxiv.org/pdf/2407.02483


Dr. Mieradilijiang Maimaitihttp://www.miradeljan.com 2025/4/1 78

Binxu Li et al., 2024

https://arxiv.org/pdf/2407.02483
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Binxu Li et al., 2024

https://arxiv.org/pdf/2407.02483
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Sources/Channels for Obtaining Relevant Materials/Resources
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Thank You!


