7) GILEAD

o Biomarkers Associated With ALT Flares and HBsAg Decline
In Patients With Chronic Hepatitis B

Gilead Sciences, Inc.

Jeffrey Wallin,' Diana Chen,' Ruidong Li," Vithika Suri," Don Kang,' Sam Kim,' Eustache Paramithiotis,? Gwen Pottiez,” Li Li,' Anuj Gaggar® 333 Lakeside Drive
'Gilead Sciences, Inc., Foster City, CA; 2Caprion Biosciences, Montréal, Québec, Canada 83/(’)-445-3235

Introduction LC-MS/MS Analysis Potential Liver Cell Sources of Differentially Baseline Predictors of HBsAg Decline Following ALT

: .. .. _ ] _ _ Protein digestion ~ Peptide Annotation and Expressed Proteins Flares | M Group 1: productive flare M Group 2: unproductive flare
¢+ An insufficient antiviral response is associated with chronic using trypsis \dentification pathway analysis —1 s PLXND! ROBO4

hepatitis B (CHB) infection and therapeutics designed to promote immunoaffinity LC-MS and MS/MS Differential expression, =N - Wi vlulwm bl wv'uw*wu e ’MMW ”FMM"“‘W’]M' 1 ’W"’T"’T“‘J"' i \ 2 p <0001 23 ooz
immune responses are under Clinical evaluatiOn dep etion USIng Q-ExaCtlve StatIStlcaI anaIySIs o - EALDL:/;/% m 1| W I‘ /{H ” l”““ NM ﬂ ( | W ||||| |:|| | Fl | |’ Wllll| ‘ | ok II|| :Ilhll‘ I|| I 20 22 T
. . ‘::' : - -":t PZ%I\EE | || |" ||I| | i ”H | lH || | |||| |"|| le” | ||| |||||| I I |||||||| ||||||||||| ||||| I‘II | I’II |II| il ||IW””fﬂl | | ’;
¢ Clinical study GS-US-174-0149 (NCT01277601) evaluated R i e 2l b w (»4 ‘} TM [i" H | M‘\ i vu'\"' | |"u4\w‘/w i l( o T 2 T 2
pegylated interferon a-2a (PEG) alone or in combination with uf M;gggh( i l' I it hi i W' AT o 0 AR T SRR E g .
tenofovir disoproxil fumarate (TDF)'4 Digestion . | [0l "/ ’\ I 1' \'JN\ MJL ) | M N R ‘; i § FGFR1 ICAM2
. . ‘ . ' ol — . EZR NIINTRN i [ L WA T Iy o (e Cell type - 23 =0. 25 =0.
¢+ PEG triggers expression of numerous interferon-stimulated | petection 2 [t il ol o P IR / “ A s . g oot e
genes and downstream pathways in cells, such as hepatocytes, unbound Pepie RPHPLC dict couled o N Fe h A iy |n.‘\““h O R Y ; | - P mdmw | e
T Ce”S, and natural k|”er (N K) Ce”S ° P (gagicolyitz;; ‘ i H —:LGAESEgég JLRRITTNY ||| ||| ||||| || :| N y | \ b Iy | '| I ”| | '\'| | |H 1 EASZELEEBC(Z;S L s OTO o's =’ < ]l T LT T
¢ On- and Off-treatment alanine amantranSferase (ALT) ﬂareS are *Thermo Fisher Scientific, Waltham, MA; 'Waters Corporation, Milford, MA. RP-HPLC, reverse-phase, high-performance liquid chromatography. | Sequencmg : g%%\é? i i [ | ||||||||||‘|‘|'|\||| | | | G MEvdcals Al e o 3
common in patients with CHB and can range in severity  siolt ' O '
. . . . . . — PE\EA’:ZIIHII | | ||| | | : {1 AR I|||‘||||||| LT IM I|||II\|||‘I|I|II||IIII!II | | I|I ‘” | |||||||||| |:|”| || ||||| || | WI/"/MMTIWW« II‘| o C_DH5 s B4GALT1 ’ SH_ANK1 s PTPRM
¢ Flares are often associated with reductions in serum viral antigens E B AL B IT?ﬁ!&WM'I'WJWu oA — POl at p=0.021
LSEC:s, liver sinusoidal endothelial cells; UMI, unique molecular identifier. a 22 - 22 ; a
Obiectives - * Protein cell sources were determined using liver single-cell RNA z ° — T - = D - -
| HBsAg Response Categories . > : | I 2 .
sequencing data from MacParland et al g o
" " " " " " Group 1: Productive Flare = 22 19 21
¢ ;OECGha:atCterlze F%Iats)mfa prOtec;ndS In pa'zl\i_rlltﬁ Wlth CHB treated Wlth Complete HBsAg Loss Partial HBsAg Decline No HBsAg DcIi ¢ ReSUItS SuggeSt that hepatocyteS! T Ce”S! macrophagesi NK §, o MRPS26 , ACAN PSMB4 DSC2
dt timepoints betore and during ares 3 10 T eom [0 e 0010 00 cells, and LSECs may be involved in productive flares g P=0.026 ’ Pt 20 - P00 ” P=0.004
+ To determine differences between patients who experience i < aog 0 0 ¢ o _ _ _ S o —_ | —
hepatitis B surface antigen (HBsAg) decline or loss after flares vs g5 ° s00 © so0 ° a0l E Differentially Expressed Proteins Between Flare and 2 ; T i - ) T
those who don’t experience HBsAg decline or loss g /= o an w0 Preflare for On- vs Off-Treatment Flares 2 _ ] — s
¢ To identify any baseline predictors of HBsAg decline or loss z L ) o e On-Treatment Flare (<48 wi) Off-Treatment Flare (=48 wi) o v - T o
01— Newemmiei—b—do 0 ¥ do ol v ekt ; 2 pown:t Down: 0 iy o8 e S Soassons st e FTERY, o oot sessmass esp o RS oo GOuence e &
qHBsAg, quantitative HBsAg. Week —_ i 6 : :
'Methods R N
* ALT lares can occur on- or off-treatment & 4 Pathway Analysis Suggests Underlying Health and
O 2 GS_US_1 74_0149 patlent grou pS treated Wlth PEG alone or In . . . . . . § 1 2 "‘L’-’.:, ......... Immune Status Ma Be |m ortant for HBSA Decline
combination with TDF were included in these analyses Differentially Expressed Proteins in Longitudinal T O y P
¢ Flares were defined as ALT >2x baseline, and >400 and >300 ?Iampg)s Between Productive and Unproductive = e e 2'5F o 15'6 - ® Log,(fold change) ° PR 1 madiated trombin signling evens 0 475723
. >1.5" <0. Lectin pathway of complement activation 0.410434
U/L for men and Women respeCtlver are rou ps ’ e i :\ll_é;:tri]\:jeTeesjzz;ﬁog}ltri?gl]o?dbIeeslitIZocyte differentiation 0().?3514816795
. Group 1 (n 15) >1 |Og10 HBSAg deC“ne fO”OWIng flare Group 1 Productive Flare vs Group 2 Unproductive Flare :ema}:opoieticI ptroger;i’flc_)lzlgell diff;ren.’:iatio: s - 8222122
— Group 2 (n=7): <1-log, HBsAg decline following flare é Su:)set Odf glf;‘erentlglly Exgrce)?: .?.d Ptr OteT?zl §|2EZEEEEE'E’e'ié‘;‘tiigcl?:’;?ei’athway roledinneuron prosefon suidance o051
. - Loqg. Fol V r W n n - - Semaphorin receptor activity 0:053694
‘ Plasma SampleS CO”eCted at basellne, Week 4, JUSt prlOr tO ﬂare, I :I. — - I __ . | ‘ R S — - Ch%\zngeoI e appe e ee an gne_r?ea:‘:e?tn ares (ljlez}atzici?:o?cngzlcﬁii-lrwaeddriztst?(c)lncomplementactivation ooogsggg
and during flare were evaluated by liquid chromatography— I — oo Regulaionof L1 sooreton iz
tandem mass spectrometry (LC-MS/MS) T R T S T o o it complos —
¢ Protein values were used to perform a pathway analysis to : ovws m Wm o e con e o st
identify networks diffe rentia”y expressed between prOdUCtive Preflare gE\S(; E'(r;tz Sg(B:m $Q'I|_'DO1 QEI\D(:HA‘I gglr i:m; -IL-J\(Q\I:Z PAR1, Prader-Willi/Angelman region-1; PID, Pathway Interaction Database; TNF, tumor necrosis factor. ggtaef;tr;‘(:is:’ag;i\éiFi’rgrn;:ir: o
and unproductive groups : e o ron s S osTon s v
¢+ Elastic net regularization was used to identify baseline predictive ot powet
. . Flare e | GBE1 LAP3 PSMB6 m
proteins and pathways of HBsAg decline/loss 2 - L e e e Conclusions
GS-US-174-0149 Clinical Study Design L A A R R PR I L E L F R R - I B Cfiffjf;ifiZZZZiZI:ZIZZEZZZZ ¢ An LC-MS/MS approach was utilized to profile productive and
5 L & R : o e e unproductive flares from patients with CHB treated with PEG
(LM TDF + PEG - ooToTototoooosooosoooooooooe ’ s o tona ‘ E;?;s\llg?/sa\?vse?g?é%?]giv lt: anf g?eagrl]flja?gc? ?rsl\éerolzjn urg’:;\r/]ee flare
- TDF + _ __________________________________ m m = *Also upregulated during off-treatment flare, but did not reach statistical significance. . .
n=184 o o Gene Ontology Associated With HBsAg Decline or groups at preflare and flare time points
n=185 Loss in Longitudinal Samples : : : . . . .
<oqulation of cellulor amino.acid metaboric prosocs I Baseline and Week 4 Proteomic (on protein or ¢ Differentially expressed proteins from productive flares may
n=185 _ NIKINF 8 signaiing pathway level) Was More Predictive Than Clinical come from hepatocytes, T cells, macrophages, NK cells, and
Regulated exocytosis. I Characteristics for HBsAg Decline LSECs
besb Y Myeloid leukocyte-mediated immunity [N | C . .
Hematopoistic stem-cell differentiation IEESEEEEEEE——— sty < e ¢ On- and off-treatment flares had similar differentially
P Chemistry Hematology Proteins Pathways Protoins expresse d rOteln o flleS
. . IL-1—-mediated signaling pathway |G 10 REES ALy
¢ Randomized, controlled, open-label study (N=740): stratified by ogutation of o oo diforontintion B o Pres P P o |
SCreenlng hepatItIS B e antlgen (H BeAg) StatUS and hepatItIS B T-cell receptor signaling pathway | NG g 0.6 e 82(1);,%2 ¢’ Basellne Samples may be the mOSt predICtlveOf d prOdUCtlve
virus (HBV) genotype Response to IL-1 [ g coL 11966 flare, with 210 proteins required for high predictability
_ _ i Antigen processing and presentation of peptide antigen || GGG T 40 e s .090% : . .
¢ InCIUSIOn Crlterla ) R:gulation f)f GZ/IF\)/I transition of r:it:tic cell cjcle ] ,_% 0.8 M\H WIH’\"/'—'—' H,\/H\H/‘-/ PTPRM 021169 ¢ Pathway anaIyS|S Of basellne Sample prOteInSSUQQGStS
— HBeAg+ and HBV DNA 220,000 |U/mL or HBeAg- and HBV DNA Activation of innate immune response. N i underlying health and immune status may be important
22000 IU/mL C F:: r:cjpt:)r Slg:atllnlg pathway 0 5 10 15 20 250 10 15 20 250 5 10 15 20 250 5 10 15 20 25 22%214 0035835 predICtorS Of H BSAg deCIIne
. . arbohydrate metabolic process || GGG o of Features POFRT 041504
— ALT >54 and S4OO U/L IN men, and >36 and SBOO U/L IN wWomen Immune response-regulating signaling pathway | EEGENEE No. of Feat
— No bridging fibrosis or cirrhosis on liver biopsy or by transient N S S ¢+ Demographics, HBV serology, del Week 4-baseline were also 2-GIIUS, ot al J oot DIe 2015501 B7G2 o S paICI VIR, Macrarand SA, etal Tat Fommun HIBSATS
IL interleukin: NF. nuclear factor: NIK. NE-kBinducing kinase. 10 =g Acknowledgments: We extend our thanks to the patients, their families, and all participating investigators.
e|aStOg raphy ’ o o ) analyzed and nOt pred|Ctlve Disclosures: J. Wallin, D. Chen, V. Suri, R. Li, D. Kang, S. Kim, and A. Gaggar: Gilead; E. Paramithiotis and G. Pottiez: Caprion.

© 2019 Gilead Sciences, Inc. All rights reserved.

Presented at AASLD: The Liver Meeting® 2019, November 8-12, 2019, Boston, MA



