
BIO-479 Exercise 2

Lecture 2 Recapitulation 



Soluable Effector Molecules of Innate Immunity

• Which statement(s) about soluable effector molecules of innate immunity below are NOT
correct?

• 1, they can bind to microbes and act as opsonins, enhancing the ability of phagocytes to 
ingest pathogens

• 2, they recognize and neutralize viral nucleic acids in the cytoplasm, preventing viral 
replication

• 3, they promote inflammatory responses by recruiting innate immune cells to the sites of 
infection

• 4, complement proteins, collectins, pentraxins and ficolins are some of their components
• 5, they are mainly produced by neutrophils during infection



Soluable Effector Molecules of Innate Immunity

• Which statement(s) about soluable 
effector molecules of innate immunity 
below are NOT correct?

• 1, they can bind to microbes and act as 
opsonins, enhancing the ability of 
phagocytes to ingest pathogens



Soluable Effector Molecules of Innate Immunity

• Which statement(s) about soluable 
effector molecules of innate 
immunity below are NOT correct?

• 2, they DO NOT recognize and 
neutralize viral nucleic acids in the 
cytoplasm, preventing viral 
replication

Man, S.M., Jenkins, B.J. Nat Rev Cancer 22, 397–413 (2022).



Soluable Effector Molecules of Innate Immunity

• Which statement(s) about soluable effector molecules 
of innate immunity below are NOT correct?

• 3, they promote inflammatory responses by recruiting 
innate immune cells to the sites of infection

• 4, complement proteins, collectins, pentraxins and 
ficolins are some of their components

• 5, they are mainly produced by neutrophils during 
infection

The Complement System is a 
collection of soluble proteins 
mainly produced in the liver.

Collectins – liver, intestinal mucosa, some lung epithelial cells
Pentraxins – mainly liver
Ficolins – monocyte, liver, etc. 



Complement System

• Which statement(s) below are NOT correct?

• 1, the complement system is a collection of more than 30 soluble proteins mainly produced 
in liver and circulate as inactive precursors.

• 2, there are three main pathways of complement activation: classical, alternative and lectins
• 3, activation of complement leads to cleavage of central components like C3 and C5, 

producing fragments such as C3b for opsonization and C3a/C5a for anaphylatoxins
• 4, the main function of the complement system is to promote B cell proliferation and 

antibody class switching during adaptive immune responses.
• 5, The complement system enhances opsonization, recruits immune cells, and can directly 

lyse microbes via the membrane attack complex



Complement System
• Which statement(s) are NOT correct?

• 1, the complement system is a collection 
of more than 30 soluble proteins mainly 
produced in liver and circulate as inactive 
precursors.

• 2, there are three main pathways of 
complement activation: classical, 
alternative and lectins

• 3, activation of complement leads to 
cleavage of central components like C3 
and C5, producing fragments such as C3b 
for opsonization and C3a/C5a as 
anaphylatoxins



Complement System

• Which statement(s) below are NOT 
correct?

• 4, the main function of the 
complement system is to promote B 
cell proliferation and antibody class 
switching during adaptive immune 
responses.

Mainly by CD4+ T cells



Complement System

• Which statement(s) below are NOT 
correct?

• 5, The complement system enhances 
opsonization, recruits immune cells, and 
can directly lyse microbes via the 
membrane attack complex



Inflammation

• Which statement(s) below are correct?

• 1, generally speaking, extracellular bacteria can recruit neutrophils, monocytes and 
complement, intracellular bacteria can activate phagocytes, and viruses can induce type I 
interferons and NK cell activity

• 2, the four characteristics of inflammation are redness, warmth, swelling, and pain, which 
result from increased vascular permeability, and stimulation of nerve endings

• 3, acute inflammatory reactions are initiated by cytokines, chemokines, and small-molecule 
mediators released by sentinel cells (such as macrophages and dendritic cells) upon 
detection of MAMPs and DAMPs.

• 4, generally, inflammation does not require adaptive immunity to initialize but 
proinflammatory cytokines can contributes to innate and adaptive immunity



Tumor Necrosis Factor and Other Important Cytokines and Chemokines

• Which statement(s) below are NOT correct?

• 1, TNF receptors are expressed on most cells and activate multiple signaling pathways that 
regulate inflammation and immunity

• 2, controlled TNF-α production can stimulate leukocyte extravasation, promote local 
clotting, and support dendritic cell migration and maturation. It is beneficial in this manner

• 3, excessive systemic TNF-α leads to harmful effects, such as septic shock, and 
disseminated intravascular coagulation (DIC)

• 4, as a pathologic effects, TNF, IL-1 and IL-6 can induce fever in Brain, and leukocyte 
production in bone marrow

• 5, Liver is responsible for acute phase response induced by IL-1 and IL-6. The relevant 
proteins include C-reactive protein, Mannose-binding lectin and surfactant proteins



Tumor Necrosis Factor and Other Important Cytokines and Chemokines

• Which statement(s) below are NOT correct?

• 1, TNF receptors are expressed on most cells 
and activate multiple signaling pathways that 
regulate inflammation and immunity

• 2, controlled TNF-α production can stimulate 
leukocyte extravasation, promote local 
clotting, and support dendritic cell migration 
and maturation. It is beneficial in this manner

• 3, excessive systemic TNF-α leads to harmful 
effects, such as septic shock, and 
disseminated intravascular coagulation (DIC)



Tumor Necrosis Factor and Other Important Cytokines and Chemokines

• Which statement(s) below are NOT correct?

• 4, as a PROTECTIVE effects, TNF, IL-1 and 
IL-6 can induce fever in Brain, and leukocyte 
production in bone marrow

• 5, Liver is responsible for acute phase 
response induced by IL-1 and IL-6. The 
relevant proteins include C-reactive protein, 
Mannose-binding lectin and surfactant 
proteins



Leukocyte Migration and Adhesion Molecules

• Which statement(s) are NOT correct?

• 1, selectins are expressed on activated endothelial cells, bind to carbohydrate ligands like 
sialyl-Lewis X on leukocytes, and mediate rolling adhesion

• 2, selectins mediate firm adhesion by directly binding to ICAM molecules on endothelial 
cells once leukocytes have been activated by chemokines

• 3, integrins on leukocytes exist in inactive and active states; chemokines activate integrins, 
allowing strong binding to ICAMs on endothelial cells for firm adhesion 

• 4, intercellular adhesion molecules (ICAM-1 and ICAM-2) are induced on endothelial cells 
during infection and serve as ligands for leukocyte integrins such as LFA-1 and CR3 

• 5, diapedesis (transmigration) occurs when leukocytes squeeze between endothelial cells, a 
process supported by adhesion molecules like CD31 and extracellular matrix remodeling



Leukocyte Migration and Adhesion Molecules
• Which statement(s) about soluable effector molecules of innate immunity below are NOT correct?

• 1, selectins are expressed on activated endothelial cells, bind to carbohydrate ligands like sialyl-
Lewis X on leukocytes, and mediate rolling adhesion

• 2, selectins mediate LOOSE adhesion by directly binding to ICAM molecules on endothelial cells 
once leukocytes have been activated by chemokines



Phagocytosis

• Which statement(s) below are NOT correct?

• 1, phagocytosis involves recognition of microbial surface structures, internalization into a 
phagosome, and fusion with lysosomes to form a phagolysosome

• 2, engagement of phagocytic receptors triggers assembly of the NADPH oxidase complex, 
producing reactive oxygen species that contribute to microbial killing

• 3, inducible nitric oxide synthase (iNOS) generates nitric oxide (NO), and lysosomal 
proteases (e.g., elastase, cathepsins) degrade microbial proteins in the phagolysosome 

• 4, phagocytosis requires prior opsonization by antibodies or complement; phagocytic 
receptors cannot mediate direct recognition and uptake of non-opsonized microbes 

• 5, neutrophil extracellular traps (NETs) release is the primary method for killing microbes 
that have already been internalized within phagosomes



Interferons

• Which statement(s) below are NOT correct?

• 1, type I interferons are produced by many cell types upon viral infection, with plasmacytoid 
dendritic cells being a major specialized producers

• 2, their production can be triggered by recognition of viral nucleic acids through TLRs and 
intracellular sensors

• 3, type I interferons downregulate MHC class I molecules on host cells, promoting 
recognition by cytotoxic T lymphocytes and protecting against autoimmunity

• 4, type I interferons induce an “antiviral state” by up-regulating interferon-stimulated genes 
(ISGs) that inhibit viral replication

• 5, type I interferons promote differentiation of naïve T cells into Th1 cells



BIO-479 Seminar 2

Computational Design for Immunological 
Components – Vaccines and Antibodies



ØPre-AlphaFold de novo design



ØPre-AlphaFold de novo design



ØPre-AlphaFold de novo design



ØPre-AlphaFold de novo design

The top-scored designs 
highly resembles the 
structure of the original 
protein from RSVF: what 
is the point for this 
design?



ØPre-AlphaFold de novo design



ØPre-AlphaFold de novo design

Group 1



ØPre-AlphaFold de novo design



ØPost-AlphaFold de novo design

noising

Denoising (generative)



ØPost-AlphaFold de novo design

How does antibody design differ from 
normal protein binder design?

PDB ID: 9cu8



ØPost-AlphaFold de novo design

Why not just Binder-Fc Fusion Proteins?

PDB ID: 9cu8



ØPost-AlphaFold de novo design



ØPost-AlphaFold de novo design

VHH design

What can be seen from the SPR competition 
experiments?



ØPost-AlphaFold de novo design



ØPost-AlphaFold de novo design

scFv design



ØPost-AlphaFold de novo design


