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TODAY 

 

HK 

 

 

RECAP  

 

CLOTTING, PPO,COMPLEMENT 

  
 

EXAM 1, MARCH 24. M/C questions for topics 1-4  



Schedule, NOTE exams timing 

Makeup possibility by ZOOM  

HK 

 Invertebrate Immunology Bi5615en, tentative schedule, 

M 08.30-10.00h; D36 212

date lecture topic

17-Feb 1 the mammalian standard, phylogeny

24-Feb 2 absence of invert lymphocytic immunity, red queen

3-Mar 3  lectins, PRRs and PAMPs

10-Mar 4 Immune cascades: clotting, PPO, complement 

17-Mar 5 AMPs: discovery, mechanisms, distribution

24-Mar (-) EXAM topics 1-4

31-Mar 6 hemocytes: phagocytosis, cytotoxicity

7-Apr 7 Toll and IMD pathways 

14-Apr 8 Cytokines

21-Apr 9 Diversification of immune factors/memory/novel 

immune mechanisms  

28-Apr 10 EXAM 2 lectures 5-9





RECAP 
Innate immune cascades 
Zymogens are activated 
  to activate the next step 
  Interactions of 

serine protease and  
Serine protease inhibitors (serpins) 
Fine control 

Clotting 
Melanization (Phenol Oxidase) 
Complement 



INSECT “VACCINATION” WITH INJECTED BACTERIA? 
 
Drosophila survives primary injection with Enterococcus cloacae 
then survives secondary injection 
 with normally lethal Pseudomonas aeruginosa   



Samia cynthia (ailanthus silkmoth) is a 
saturniid moth, used to produce silk fabric 
but not as domesticated as the silkworm, 
Bombyx mori. The moth has very large 
wings of 113–125 mm, with a quarter-
moon shaped spot on both the upper and 
lower wings, whitish and yellow stripes and 
brown background. There are "eyespots" 
on the outer fore wings 

https://en.wikipedia.org/wiki/Samia_cynthia 

http://www.wildutah.us/images/butterflies_moths/m_samia_cynthia_630.jpg 



VACCINATION? LYSIS 



DIFFERENT SMALL PROTEINS (PEPTIDES), ACTIVITIES 



WHAT IS NEW? Samia cynthia vs Hyalophora cecropia 
 



LOTS OF P roteins 







Peptide PURIFICATION AND ACTIVITY 

IN B, C, 
DARK = dead (Gram -) bacteria 
P7 (Lysozyme) better against Gram + 
(peptidoglycans less hidden) 





Cecropin A Transcript induced after 2h,  maximum at 48h, mature protein 10-24h 
Cecropin D Transcript induced after 48-96h, peak at 144h, mature protein 48h 

Stored as inactive propeptide 
Released as active peptide, 
 



Cecropin A,B,D  
     Moths 
CECD 
     Aedes aegypti (Yellow fever mosquito). 
Papiliocin 
     Papilio xuthus (Asian swallowtail butterfly). 
Attacins 
     Houseflies 
Cecropin P1 
    Ascaris suum a parasitic nematode Peptide Sequence (SWLS-KTAKKLENSAKKRISEGIAIAIQGGPR).  

http://pfam.xfam.org/family/PF00272/logo_image 

MANY ANIMALS HAVE CECROPINS 

LOGOPLOT (CONSENSUS) 



THERE ARE OTHER CATEGORIES OF AMPs (AntiMicrobial Peptides) 

DEFENSIN, first identified from Hyalophora cecropia 



MANY DIFFERENT CATEGORIES AMPs 
(in plants, invertebrates, (vertebrates) 



https://wangapd3.com/main.php 



https://dbaasp.org/home 



CHARACTERISITICS of AMPs 
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Helical-wheel diagram and ribbon diagram of 
cecropin A. Helical-wheel diagram of N-
terminal helix region from Lys1 to Ala22 of 
cecropin A. Ribbon diagram of cecropin A. 
Residues are color-coded as follows: gray, 
hydrophobic; blue, positive: red, negative; 
green, neutral. 
a-helix – hinge - a-helix 
 
cecropin-like peptides can bind to the 
negatively charged bacterial cell membrane 



AMPS: 
 HOW DO THEY WORK? 



AMPS HOW DO THEY WORK? 



AMPS ALSO TARGET EUKARYOTE PATHOGENS 



AMPs OCCUR THROUGHOUT PHYLOGENY 

Arthropoda : 
 D. melanogaster, seven AMP classes 
(cecropin, attacin, defensin, drosomycin, diptericin, 
drosocin and metchnikowin) 
 
Mollusca:  
Mytilus (Mussel, Bivalves), four AMP classes 
(defensins, mytilins, myticins and mytimycin) 
 
Biomphalaria (Snail, Gastropods) has only two AMP 
classes (macins,aranetoxins) 
 
Other factors? 





Yes, vertebrates too! 


