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uninfected IDU cohort
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A Linkage of KIR/HLA genotype with NK
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HIV exposed uninfected subjects

have elevated NK function
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Natural Killer Cells (NK)

A

Important cells In
Innate iImmunity

Large granular
lymphocytes

Play a role in anti  -tumor
and anti viral immunity

Function during the early
phases of infection
before the induction of
adaptive immune
responses

NK cell antiviral function
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NK cell Receptors

NK cells have many cell
surface receptor types:
KIR, NCR, NKG, ILT -2
(CD85).

KIR -- Killer
Immunoglobulin like
Receptor

Nomenclature based on
structure

HLA-Bw4 alleles are
ligands for KIR3DL1
receptors

HLA-Bw6 alleles are NOT
ligands for KIR 3DL1
receptors

Variation in  receptor

HLA-C1
D1

D2

D3

extracellular
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NK cell inhibition

affinity  for ligands
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KIR3DL1:
Variation in receptor expression

Antibody staining of 3DL1
7

Low level of 3DL1*n/*y. Genotype with a high
ol expression allele (*h) carried with
another *h or *004 allele

3DL1*I/*x: Genotype with a low
expression alleles (*1) carried with
either a *h, *l or *004 allele

Mean fluorescent intensity (mfi)

High level of
IDLT on WK
cells

o] L] L) L] 1

Null: *004 null allele

i

. -‘ 1]
Mean fluorescent intensity (mfi)

Gardiner et alé. Il ntern J



MHC class | KIR combinations
and slower HIV disease

grogression
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KIR3SDL1/HLA -Bw4 genotype combinations and time to
AIDS and lower VL
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Question

A If KIR/HLA combined genotypes
iInfluence the rate of HIV disease
progression by licensing NK cells for
more effective anti  -viral activity could
this also function at the level of
protection from HIV infection?

A NK cells should be able to function
very early in infection.




St Luc Cohort of Injection Drug
Users (IDU)

A Cohort based in Montreal followed at the inner city St
Luc hospital (Pl -- Dr. Julie Bruneau).

A  Follow HIV negative IDUs

Injection cocaine is the drug of choice.

FUP every 6 months (for some studies every 3

months)

HIV testing, HCV testing, behavioral
guestionnaire, blood draw.

A HIV and HCV seroconverters referred for clinical care.
A HIV exposed uninfected (EU) subset selected based

on sharing needles with partners known to be HIV
seropositive
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HIV discordant couples

A ldentified as partners of HIV infected
patients followed at the Montreal
General Hospital Immune Deficiency
Treatment Centre Clinic

A Documented unprotected sex with
their HIV infected partner

A n=18




EU cohort

A N=88
A Seronegative despite at least 5

documented direct intravenous or
mucosal HIV exposures.

ANo CCR53G32 homozygous




Primary HIV Infection Cohort

A HIV susceptible control population

A Any effect that disease progression
would have on skewing the
distribution of KIR or MHC class |
allele expression has yet to occur.




KIR3DS1 homozygotes more frequent in EU than
Pl study population

Skewed frequency of KIR3DS1 homozygotes in EUs

Genotype Frequency EUs FrequencyPl OR 95% CI P

(n =80) (n = 368)
3ds1/3ds1 11 (13.8) 18(4.93) 3.01 1.4-6.85 0.009
3ds1/3dI1 24 (30) 117 (31.8) 0.92 0.541.56 0.79
3dI1/3dI1 45 (56.3) 233 (63.3) 0.74 0.441.19 0.25

A No between group differences in the distribution of HLA-Bw4

or Bw4*80l.

A No between group differences in the percent of individuals

— carrying at least one copy of KIR3DS1 With at least one
copy of Bw4*80l.



KIR/HLA compound genotypes and
rate of HIV disease progression
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Increased frequency of
B57+*n/*y in Exposed Uninfected Subjects

EU Pl
(n=41) (n=188)

(a) 12.2% 2. 7%

[1 B*s7-*h™y carriers
I Cther

P=0019
OR = 5.028, Cl = 1.38-18.27
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Linkage between NK
phenotype and function




NK stimulation

A Co-culture of PBMC with anti -CD107a
and K562 cells for 6 hrs.

A Controls: no stimulation and
stimulation with PMA ionomycin.

A Cell surface staining for NK cell
markers

A Permeabilize cells stain for IFN  -A and
TNF-U
A Z27 mAb detects KIR3DL1+ cells




Gating strategy
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Higher tri -functional potential in NK cells from
KIR3DL1*h/*y+HLA  -B57 carriers than Bw6 hmz
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NK cell tri -functional potential
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Elevated tri -functional potential of NK cells from
*h/*y+B57 carriers depends on NK receptor and
HLA ligand
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Elevated tri -functional potential of NK cells from
*h/*y+B57 carriers in the KIR3DL1+ NK subset
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Proposed Model

a
NK Cell
KIR3DL1*h/"y
Inhibitory &
Signaling HLA-B"57
b
Uninhibited Killing Activi
NK Cell g Yy

Uninfected Cell

hahermdesigns, com




Carrying at least 1 copy of KIR3DL1*004 and HLA
Bw4 and HIV disease progression
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KIR3DL1*004

A Confoccal microscopy demonstrates
iIntracellular retention via GFP
detection

A Gene product does not bind anti -
KIR3DL1 antibodies T 5.133, DX9 and
27

Pando et al. (2003)



Higher tri -functional potential in NK cells from

KIR3DL1*004+Bw4 carriers than carriers of
HLA-Bw4 only
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Higher tri -functional potential in NK cells from
KIR3DL1*004+Bw4 carriers than carriers of

KIR3DL1*004+Bw6 hmz

NK cell frequency

IFN-y

TNF-a
CD107a

5-

B *004+Bw4
H *004+Bwbhmz



Higher tri -functional potential in NK cells from
KIR3DL1*004+Bw4 carriers requires NK
receptor and HLA ligand

.
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Higher tri -functional potential in NK cells from
KIR3DL1*004+Bw4 carriers found in KIR3DL1
negative cells.
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Effect of second KIR3DL1 alleles on
NK functional potential
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Summary

R Epidemiological studies suggest the
KIR3DL1*004/HLA -Bw4 combined genotype
has an influence on HIV disease progression.

A KIR3DL1*004 also appears to play a role in
licensing NK cells for higher functional
potential through its interaction with BwA4.

A The mechanism by which KIR3DL1*004, an
alleles not expressed on the cell surface
mediates this action is yet to be determined.
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