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Cooperativity- some rules
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Mechanisms of cooperativity

Mechanisms are non-exclusive

= Intramolecular: allostery Coniormationdal

Fab:Fab or Fab:Fc

= Conformational
= 20 or 3° structural changes

= Configurational- covalent change
= Kinase/phosphatase PO,*

= Class/Subclass swapping
= E.g.19G,;~>I1gG,

Configurational
Subclass switching

= |[ntermolecular: associative

= Mechanisms
= Weak self-association
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= Allostery on binding
= |gG::C1lqg assembly &% % Y e -
- Fc:FCR bindi e S
Fc:FcR binding ey o 1. 2

Rayner, et al. (2012) “The Solution Structure of Rabbit IgG Accounts for Its Interactions with the Fc Receptor and Complement C1qg and Its Conformational Stability” JMB
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Experimental system
12 anti-IL13 mAbs + Protein A purified Human IgG

V-region C-region
3 Paratopes 4 subclasses
1gG1
1gG2
mADb 1
1gG4
1gG4Pro

No evidence for V-V or C-V conformational
or configurational cooperativity

1yo..

19G2
mAb 3
1gG4
1gG4Pro
Hu p-1gG 19G1,2,4

Purified F(ab’)? and HL-Fc for each mAb prepared

Stable cell lines for mAbs are available



Solution hydrodynamics by AUC
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*Imolecular information
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* mADb hydrodynamics are comparable
e Slight differences between subclasses expected/observed
* |abeled IgG indistinguishable from unlabeled




Solution charge (Zy) by MCE

'+ pHS5Z_,. off by ~50

' « Z Fc off by ~30

- L depends on mADb

- I depends on subclass |

« Z consistent within subclass
- i.e. 1gG4 & 4Pro

- pH741,,,0to-11
« Varies by mAb
- Varies by subclass
« Varies by F(ab’)?
* Not predicable from Z_,.
* Not sum of F(ab’)? + Fc
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Human poly-1IgG

|EF
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% dilution

Physiological charge distribution narrow
Some mAbs outside “normal” range
|EF tells you nothing about charge

Zpuy distribution from MCE PBS
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Intermolecular cooperativity
IgG effector functions

(d) 1gG-FcyR (e) 1gG-C1q

* Fc binding
= FcyR
= Cellular binding & transport
= RI, RIIA,RIIB,RIIA,RIIIB, Rn

C1q
collagen

N

= C1lq binding sites
= Adaptive & innate immune coupling

= “Self” versus “foreign”
= Tolerance versus immunity
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Weak Ab:Ab association?
Tracer IgG In different IgG backgrounds
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Hydrodynamic nonideality: k.

= Concentration-dependent
nonideality

= Sedanal: fit for kg, B, K,

= k reflects interactions between
adjacent molecules

= K, =9 = non-interacting spheres
= Kk, > 9 = repulsion or asymmetry

= Kk, < 9 - attractive interactions

reciprocal sed. coeff. / S™

Non-interacting k. ~ 9 L/g
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Uttinger, et. al (2017) Nanoscale, 9:17770 - 17780



Results- all show weak attraction

1 mg/mL

o mAb1 I1gG1* lgG1
%3_0- lgG4Pro
S Hu IgG Background
== mAb ID ‘ Tracer IgG1 IgG4Pro Human IgG
S 1ol o1 IgG1 7.0+0.4 8.0+ 0.4 43+0.2
k= lgG4Pro 8.4+0.4 9.1+ 0.5 5.4+0.3
00 L | T human IgG 73+0.4 8.0+ 0.4 5.1+0.3
=~ 8 85 &8 8 F 2 =8 = 5 3 lgG1 5.2+0.3 5.3+0.3 3.2+0.2
s" (Svedbergs) mAD 2 lgG4Pro 5.5+0.3 5.6+ 0.3 4.4+0.2
st mAb1 IgG1° e 20 point human IgG 6.2+0.3 6.5+0.3 5.1+0.3
S. : 19G4PrO . lgG1 6.4+0.3 7.5+ 0.4 45+0.2
| Hu 1gG lgG4Pro 6.0+0.3 8.3+0.4 5.1+0.3
= human IgG 7.2+0.4 8.6+ 0.4 5.1+0.3
MN20
S 1of - Smaller k; = strongest attraction
o0 - Depends on mAb

« 1gG4:1gG4 weaker attraction
 Human poly IgG stronger

s” (Svedbergs)




Implications for antibody functions

® |gG:lgG interactions source of cooperative
free energy for effector functions

® Generality of cooperative interactions allows
wider array of epitope spacing to initiate
complement activation

Diebolder CA, et al. Complement is activated by IgG hexamers assembled at the cell surface. Science 2014; 343:1260-3.
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summary

= 12 mAbs produced and characterized
= Stable cell lines available

= No evidence for intramolecular cooperativity
= No allostery
= Sub-class swap had no effect on Ag binding
= Charge must be measured
= pl of Hu poly-IgG ranges from <4 to > 10
" Zpuy HU poly-1gG is -6+3
= All IgGs exhibit weak self-association
= K4 ~100 - 2000
= 1gG, weakest
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