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Introduc2on	
  
•  Innate	
   lymphoid	
  cells	
   (ILCs)	
  are	
  an	
  arm	
  of	
   the	
   innate	
  

immune	
  system	
  that	
  play	
  imporant	
  roles	
  in	
  pathogen	
  
defense,	
  barrier	
  integrity,	
  and	
  Cssue	
  repair.	
  

•  ILCs	
  lack	
  geneCcally	
  rearanged	
  anCgen	
  receptors,	
  but	
  
mirror	
  many	
  funcConal	
  properCes	
  of	
  T	
  helper	
  cells.	
  

•  ILCs	
  are	
  separated	
  into	
  3	
  disCnct	
  lineages:	
  ILC	
  group	
  1	
  
(ILC1s),	
   ILC2s,	
   and	
   ILC3s,	
   which	
   parallel	
   the	
  
transcripConal	
   and	
   funcConal	
   characterisCcs	
   of	
   T	
  
helper	
  1	
  (Th1),	
  Th2,	
  and	
  Th17	
  cells,	
  respecCvely.	
  

•  Previous	
   reports	
   have	
   shown	
   NKp44+	
   type	
   3	
   ILCs	
  
(ILC3)	
   that	
   are	
   important	
   sources	
   of	
   IL-­‐17	
   are	
  
depleted	
  in	
  gut	
  Cssues	
  in	
  HIV	
  and	
  SIV	
  infecCon.	
  

•  It	
   is	
  unclear	
  how	
  HIV	
   infecCon	
  affect	
  the	
  frequencies	
  
or	
  funcCon	
  of	
  ILC2s.	
  

•  AddiConally,	
  the	
  role	
  of	
  microbial	
  tranlocaCon	
  on	
  ILC	
  
survival	
  and	
  funcCon	
  are	
  not	
  well	
  understood.	
  

•  	
  	
  

Figure	
  1.	
  Three	
  subtypes	
  of	
  ILCs	
  are	
  
present	
  in	
  Mesenteric	
  lymph	
  nodes	
  

(MLN)	
  of	
  rhesus	
  macaques.	
  

(A)	
  Defining	
  ILC	
  subsets	
  in	
  the	
  MLN	
  of	
  a	
  healthy	
  uninfected	
  rhesus	
  macaque.	
  (B)	
  Mean	
  
fluorescence	
   intensity	
   of	
   intracellular	
   GATA-­‐3	
   expression	
   among	
   ILC	
   subsets	
   in	
   the	
  
MLN	
   (N=	
   7)(***;	
   P<0.001;	
  Mann-­‐Whitney	
   test).	
   (C)	
   	
  Mean	
  fluorescence	
   intensity	
   of	
  
intracellular	
   ROR-­‐gT	
   expression	
   among	
   ILC	
   subsets	
   in	
   the	
   MLN	
   (N=11;	
   *;	
   P=	
   0.03;	
  
Mann-­‐Whitney	
  test).	
  

Figure	
  2.	
  Frequencies	
  of	
  ILC3s	
  are	
  
selec2vely	
  decreased	
  in	
  chronic	
  SIV+	
  
MLNs	
  and	
  correlate	
  with	
  disease	
  

progression.	
  

Figure	
  3.	
  ILCs	
  in	
  the	
  MLN	
  of	
  
chronic	
  SIV+	
  rhesus	
  macaques	
  are	
  

apopto2c	
  

(A)	
   Intracellular	
   acCve	
   Caspase-­‐3	
   expression	
   in	
   healthy	
   uninfected	
   animals	
   (N=12)	
   and	
  
chronic	
   SIV+	
   animals	
   (N=12)	
   was	
   determined	
   with	
   an	
   anCbody	
   that	
   recognizes	
   the	
   acCve	
  
form.	
   	
   StaCsCcal	
   comparisons	
   were	
   performed	
   with	
   the	
   Mann-­‐Whitney	
   U	
   test.	
   (B)	
  
RelaConship	
  between	
  Caspase-­‐3	
  expression	
  of	
  NKp44+	
  ILC3	
  and	
  frequency	
  of	
  NKp44+	
  ILC3	
  in	
  
MLNs	
   of	
   chronic	
   SIV+	
   rhesus	
   macaques.	
   	
   Linear	
   regression	
   lines	
   are	
   shown	
   (Spearman	
  
correlaCon).	
  

Figure	
  5.	
  IL-­‐13	
  produc2on	
  in	
  ILC2s	
  are	
  
decreased	
  in	
  the	
  SIV+	
  MLN	
  

Figure	
  4.	
  	
  ILCs	
  in	
  the	
  SIV+	
  MLN	
  are	
  
lost	
  early	
  in	
  disease	
  course.	
  	
  

(A)	
  Frequencies	
  of	
  disCnct	
  ILC	
  subsets	
  in	
  the	
  MLNs	
  of	
  healthy	
  animals	
  (N=12)	
  and	
  acute	
  SIV+	
  animals	
  
(N=10)	
  at	
  14	
  days	
  post-­‐infecCon.	
  (B)	
  Intracellular	
  Caspase-­‐3	
  expression	
  in	
  healthy	
  uninfected	
  animals	
  
and	
   chronic	
   SIV+	
   animals	
   was	
   determined	
   with	
   an	
   anCbody	
   that	
   recognizes	
   the	
   acCve	
   form.	
  	
  
StaCsCcal	
  comparisons	
  were	
  performed	
  with	
  the	
  Mann-­‐Whitney	
  U	
  test.	
  	
  

Figure	
  7.	
  GI	
  damage	
  caused	
  by	
  DSS	
  
treatment	
  of	
  healthy	
  rhesus	
  
macaques	
  increases	
  IL-­‐17A	
  

produc2on	
  in	
  ILCs.	
  

Conclusions	
  	
  
•  DisCnct	
   ILC	
   subsets	
   can	
   be	
   defined	
   in	
   MLNs	
   of	
  

nonhuman	
   primates	
   that	
   express	
   known	
   ILC	
   lineage	
  
transcripCon	
  factors.	
  

•  ILC3s	
   in	
   the	
   MLN	
   undergo	
   apoptosis	
   early	
   in	
   SIV	
  
infecCon	
   and	
   this	
   is	
   sustained	
   throughout	
   disease	
  
course.	
  

•  ILC2s	
   in	
   the	
   MLN	
   secrete	
   less	
   IL-­‐13	
   in	
   SIV-­‐infected	
  
animals,	
  while	
  IL-­‐17A	
  producCon	
  is	
  enhanced	
  in	
  ILC3	
  in	
  
MLNs	
  of	
  SIV-­‐infected	
  animals.	
  

	
  
•  Microbial	
   translocaCon	
  may	
   contribute	
   to	
   heightened	
  

IL-­‐17A	
  producCon	
  in	
  MLN	
  ILC3s.	
  

A.)	
  

C.)	
   D.)	
  

(A)	
  	
  Frequencies	
  of	
  the	
  total	
  innate	
  lymphoid	
  cell	
  compartment,	
  gated	
  as	
  Lineage-­‐HLA-­‐
DR-­‐CD127+,	
  in	
  MLNs	
  of	
  healthy	
  animals	
  (N=12)	
  and	
  chronic	
  SIV+	
  animals	
  (N=11).	
  	
  
Expressed	
  as	
  a	
  percentage	
  of	
  total	
  viable	
  CD45+	
  lymphocytes.	
  (B)	
  	
  Frequencies	
  of	
  disCnct	
  
ILC	
  subsets	
  in	
  the	
  MLNs	
  of	
  healthy	
  animals	
  and	
  chronic	
  SIV+	
  animals.	
  	
  Significance	
  was	
  
determined	
  by	
  the	
  Mann-­‐Whitney	
  U	
  test.	
  RelaConship	
  between	
  NKp44+	
  ILC3	
  frequencies	
  
and	
  (C)	
  bulk	
  CD4	
  T	
  cells,	
  or	
  (D)	
  Th17	
  cells	
  in	
  the	
  MLN.	
  Linear	
  regression	
  lines	
  are	
  shown	
  
(Spearman	
  correlaCon).	
  

B.)	
  

r=	
  0.65	
  
p=0.001	
  

A.)	
   B.)	
  

A.)	
   B.)	
  

(A)	
  LNMCs	
  from	
  a	
  healthy	
  animal	
  were	
  sCmulated	
  for	
  6	
  hours	
  with	
  PMA	
  and	
  Ionomcyin	
  and	
  
intracellular	
   IL-­‐13	
   producCon	
   was	
   ploied	
   against	
   ST2	
   surface	
   expression	
   in	
   the	
   innate	
  
lymphoid	
   compartment.	
   (B)	
   RelaConship	
   between	
   ST2	
   surface	
   expression	
   and	
   IL-­‐13	
  
producCon	
   in	
   the	
   innate	
   lymphoid	
   cell	
   compartment	
   (N=10).	
   (C)	
   LNMCs	
   from	
  healthy	
   SIV-­‐	
  
animals	
  (N=10),	
  acute	
  SIV+	
  animals	
  (N=11),	
  or	
  chronic	
  SIV+	
  animals	
  (N=11)	
  were	
  sCmulated	
  
for	
  6	
  hours	
  with	
  PMA	
  and	
  Ionomcycin	
  and	
  intracellular	
  IL-­‐13	
  expression	
  was	
  assessed	
  in	
  ILC1,	
  
ILC2,	
  and	
  ILC3	
  subsets.	
  Significance	
  was	
  determined	
  by	
  the	
  Mann-­‐Whitney	
  U	
  test.	
  	
  

A.)	
   B.)	
   C.)	
  

Figure	
  6.	
  	
  Acute	
  and	
  chronic	
  SIV	
  
infec2on	
  is	
  marked	
  by	
  elevated	
  IL-­‐17A	
  

produc2on	
  in	
  ILC3s	
  in	
  the	
  MLN.	
  
A.)	
  

B.)	
  

(A)	
   LNMCs	
   from	
   a	
   healthy	
  
animal	
   were	
   sCmulated	
   for	
   6	
  
hours	
  with	
  PMA	
  and	
   Ionomcyin	
  
and	
   i n t r a ce l l u l a r	
   I L -­‐ 17A	
  
producCon	
   was	
   assessed	
   in	
  
major	
   ILC	
   subsets.	
   (B)	
   LNMCs	
  
from	
   healthy	
   SIV-­‐	
   animals	
  
(N=10),	
   acute	
   SIV+	
   animals	
  
(N=11),	
   or	
   chronic	
   SIV+	
   animals	
  
(N=11)	
   were	
   sCmulated	
   for	
   6	
  
hours	
  with	
  PMA	
  and	
  Ionomcycin	
  
and	
   i n t r a ce l l u l a r	
   I L -­‐ 17A	
  
expression	
  was	
  assessed	
  in	
  ILC1,	
  
I L C2 ,	
   and	
   I LC3	
   sub se t s .	
  
Significance	
  was	
   determined	
   by	
  
the	
  Mann-­‐Whitney	
  U	
  test.	
  	
  

(A)	
   RepresentaCve	
   images	
   of	
  E.	
  
c o l i -­‐ s t a i n	
   A x LN	
   i n	
   S I V -­‐
uninfected,	
   SIV-­‐uninfected	
   DSS-­‐
treated,	
   or	
   chronic	
   SIV+	
   rhesus	
  
macaques.	
   	
   Image	
   previously	
  
published	
   from	
   Hao	
   et	
   al,	
   Nat	
  
Commun	
   6:	
   8020.	
   	
   (B)	
   LNMCs	
  
from	
   healthy	
   SIV-­‐	
   animals	
  
(N=10),	
   or	
   SIV-­‐	
   animals	
   treated	
  
with	
  DSS	
  (N=4)	
  were	
  sCmulated	
  
for	
   6	
   hours	
   with	
   PMA	
   and	
  
Ionomcycin	
   and	
   intracellular	
  
IL-­‐17A	
   expression	
  was	
   assessed	
  
in	
   ILC1,	
   ILC2,	
   and	
   ILC3	
   subsets.	
  
Significance	
  was	
   determined	
   by	
  
the	
  Mann-­‐Whitney	
  U	
  test.	
  	
  

A.)	
  

B.)	
  
ILC1	
   ILC2	
   Nkp44-­‐	
  

ILC3	
  
Nkp44+	
  
ILC3	
  


