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ONLINE&SUPPLEMENTARY&MATERIAL&
&
&
SUPPLEMENTARY&METHODS&
!
Patient&sampling&
In!patients!with!CHB!baseline!hepatitis!B!serology!was!measured,!including!HBV!DNA!levels!and!HBV!genotype!
where!available,!quantified!by!realAtime!PCR!(Roche!COBAS!AmpliPrep/COBAS!Taqman!HBV!test!v2.0Adynamic!
range!20! to!1.7x108! IU/mlARoche!molecular!diagnostics,! Pleasanton,!CA)! and!HBsAg! titre! (Abbott!Architect).!
Serum!was! also! tested! for! eAg! and! antiAHBe! with! a! chemiluminescent!microparticle! immunoassay! (Abbott!
Architect,!Abbott!Diagnostics,!Abbot!Park,!IL).!In!patients!without!evidence!of!viral!liver!disease!(excluded!by!a!
full!nonAinvasive!biochemical/viral! liver!screen),!serum!transaminases!were!measured.!Histological!staging!of!
liver! tissue! (Ishak! fibrosis! stage! and! necroinflammatory! score)! was! recorded! in! patients! with! CHB! and! the!
histological! changes! documented,! confirming! aetiology! of! liver! disease,! in! patients! without! viral! infection,!
following! assessment! by! histopathology! (Supplementary! Table! S1A! and! S1B).! Prior! to! undertaking! FNA! and!
liver!biopsy!an!ultrasound!scan!and!alphaAfeto!protein!measurement!was!carried!out!to!exclude!intrahepatic!
lesions! and! abnormal! anatomy.! Platelet! count! of! >80,000! U/L,! prothrombin! time! <14.5! seconds! and! the!
absence!of!antiAplatelet!therapy!use!for!at!least!7!days!was!confirmed!prior!to!performing!the!procedures.!!
!
!
Phenotypic&and&functional&analysis&by&flow&cytometry&
Cells! were! stained! with! a! fixable! Live/Dead! dye! (ThermoFisher! Scientific)! concurrently! with! saturating!
concentrations!of!surface!mAbs!(Table!S2)!in!a!buffer!containing!50%ABrilliant!Violet!Buffer!(BD!Bioscience)!and!
50%APBS!for!30min!at!4°C.!Once!stained!PBMC!and!IHL!were!fixed!and!permeabilised,!where!necessary,!with!
either! Cytofix/Cytoperm! (BD! Bioscience),! or! with! the! FoxP3! Buffer! Kit! (BD! Bioscience)! according! to!
manufacturer’s! instructions.! Intracellular!proteins!were!detected!with!saturating!concentrations!of!mAbs!for!
30mins!at!4°C!in!either!a!0.1%!saponin!(SigmaAAldrich)!buffer!containing!10%!FBS!(SigmaAAldrich)!or!1x!PBS.!All!
samples!were! acquired! in! a! 0.1%! saponin! buffer! on! an! X20FortessaASORP! (BD! Biosciences)! and! analysed! in!
FlowJo!(TreeStar).!&
!
!
Dextramer&staining&
In!HLAAA2+!patients!with!CHB!infection,!HBVAspecific!T!cells!were!detected!with!HLAAA2Arestricted!dextramers!
(Immudex)! of! the! following! specificities:! core! 18A27! (FLPSDFFPFV),! envelope! 183A191! (FLLTRILTI),! envelope!
335A342! (WLSLLVPFV),! envelope!348A357! (GLSPTVWLSV),! polymerase! 455A463! (GLSRYVARL)! and!polymerase!
502A510!(KLHLYSHPI).!PBMC!or!IHL!were!stained!with!the!pool!of!dextramers!at!37°C!in!1x!PBS,!washed!twice!
and! left! to!rest! for!1hr! in!cRPMI!before!further!mAb!staining!using!the!methodology!above.!During!analysis,!
stringent! gating! criteria!were! applied!with! doublet,! dead! and! CD19+! cell! exclusion! to!minimise! nonAspecific!
binding!contamination.!A!dextramer!loaded!with!an!irrelevant!peptide!was!used!in!parallel!to!further!control!
for!nonAspecific!binding.!
!
!
Peptide&stimulation&
In!HLAAA2A!patients!with!CHB!infection,!HBVAspecific!T!cells!were!detected!by!ICS!after!an!overnight!stimulation!
with!10µg/ml!or!1µg/ml!overlapping!peptides!(pool!of!15Amer!peptides!overlapping!by!10!residues)!spanning!
the!core,!envelope!and!polymerase!regions!of!HBV!genotype!D!(JPT!Technologies,!and!Massachusetts!General!



!

Hospital!Peptide!Synthesis!Facility)!or!panAgenotpyic!peptide!(generously!provided!from!Gilead!Life!Sciences).!
In! addition! for! 1! HLAAA2+! patient,! HBVAspecifc! T! cell! functionality! was! detected! by! ICS! after! overnight!
stimulation! with! 1µg/ml! overlapping! peptides! for! the! 7! immunodominant! peptides! specific! to! the! HLAAA2A

restricted!dextramers.!PBMC!or!IHL!were!stimulated!in!the!presence!of!1µg/ml!brefeldinAA!(SigmaAAldrich)!in!
cRPMI!for!16hrs!at!37°C.!HBVAspecific!T!cells!were!detected!by!ICS!for!IFNAγ!using!the!methodology!as!above.!
!
!
!
SUPPLEMENTARY&FIGURE&LEGENDS&
&
Figure& S1:&Detection&of&HBVLspecific& T& cell& populations&by& separate&peptide&pools& in& FNA&and& liver& biopsy&
samples&&
(A)! ! Representative! flow! cytometry! plots! showing! the! frequency! of! HBVAspecific! CD3+CD4ACD8+! T! cells!
measured!by!the!production!of! IFNAγ!by!ICS!following!16!hr!stimulation!with!1μg/ml!of!overlapping!peptides!
spanning!the!core,!envelope!and!polymerase!proteins!in!a!highly!viraemic!patient!in!matched!blood,!FNA!and!
liver!biopsy!tissue!(%IFNAγ!presented!minus!paired!unstimulated!control).!Representative!plots!showing!(B)!an!
FNA!and!(C)!biopsy!in!the!same!patient,!with!ex!vivo!staining!with!a!panel!of!HLAAA2/HBV!peptide!dextramers!
(gated!using!a!HLAAA2!restricted!dextramer!control)!and!the! frequency!of!HBVAspecific!CD3+CD4ACD8+!T!cells!
measured! by! the! production! of! IFNAγ! by! ICS! following! overnight! stimulation! with! OLP! for! the! 7!
immunodominant!peptides!specific!to!the!HLAAA2Arestricted!dextramers.!
!
!
Figure&S2:&Correlation&of&lymphocyte&populations&in&blood&and&the&intrahepatic&compartment&
Correlation!of!CD8!T!(n=37),!MAIT!(n=20),!NK!(nA37)!and!B!cells!(n=36)!in!(A)!blood!compared!to!FNA!and!(B)!
blood! compared!with! liver! biopsy! samples.! (C)! Correlation!of! CD8! TRM!(n=37)in! blood! vs.! FNA!and!blood! vs.!
biopsy.! (D)!Correlation!of!HBVAspecific!CD8!and!CD4!T! cells! in!blood!vs.! FNA!and!blood!vs.!biopsy! (n=4).! (E)!
Correlation!of!CXCR6+! (n=32)!and!CXCR6+!TAbetloEomeshi!! (n=10)!NK!cells! in!blood!vs.!FNA!and!blood!vs.! liver!
biopsy.!pAvalues!were!determined!by!Spearman’s!rank!correlation!coefficient;!significant!changes!marked!with!
asterisks,!*p<0.05;!**p<0.01;!***p<0.001,!****p<0.0001.!
!
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!

TABLE&S2&
&
&
Antigen& Fluorochrome& Supplier& Clone&

CD45% BUV805% BD%Bioscience% HI30%

CD45% BV711% Biolegend% HI30%

CD3% BV711% Biolegend% OKT3%

CD3% BUV395% BD%Bioscience% UCHT1%

CD19% BV786% Biolegend% SJ25C1%

CD56% PECCy7% BD%Bioscience% NCAM16.2%

CD4% APCCCy7% BD%Bioscience% RPACT4%

CD4% BUV395% BD%Bioscience% SK3%

CD8% AlexaFluor%700% eBioscience% OKT8%

CD161% APC% Miltenyi% 191B8%

CD161% PE% Miltenyi% 191B8%

Va7.2% FITC% Biolegend% 3C10%

CD69% PE/Dazzle594% Biolegend% FN50%

CD69% BV605% Biolegend% FN50%

CD103% BV605% Biolegend% BerCACT8%

CD103% BV711% Biolegend% BerCACT8%

CXCR6%(CD186)% BV421% Biolegend% KO41E5%

CXCR6%(CD186)% PE% Biolegend% KO41E5%

CXCR3%(CD183)% PerCPCCy5.5% BD%Bioscience% IC6%

PDC1%(CD279)% PE% Biolegend% EH12.2H7%

CD39% BV421% Biolegend% A1%

TCbet% APC% eBioscience% eBio4B10%

Eomes% PECeFluor610% eBioscience% WD1928%

IFNg% V450% BD%Bioscience% B27%

Albumin% APC% R&D%Systems% 188835%

PDCL1%(CD274)% PE/dazzleC594% Biolegend% 29E.2A3%

SRCB1% PE% Biolegend% m1B9%

Cytokeratin% FITC% ThermoFisher%Sci.%% CC04%

CD14% APCCCy7% Biolegend% M5E2%

CD16%% BV711% Biolegend% 3G8%
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Lineage:%CD3% FITC% eBioscience% OKT3%

Lineage:%CD19% FITC% Biolegend% HIB19%

Lineage:%CD56% FITC% Biolegend% (NCAM)%MEMC118%

Lineage:%CD66b% FITC% Biolegend% G10F5%

Lineage:%CD20% FITC% Biolegend% 2H7%

HLACDR% BV510% Biolegend% L243%

CD123% BUV395% BD%Bioscience% 7G3%

CD11c% BV421% Biolegend% 3.9%

CD68% PE% Biolegend% Y1/82A%

Full%details%of%all%mAb%used%in%the%study%
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