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IMMUNE PROFILING TO INVESTIGATE IMPROVED SURVIVAL IN PATIENTS WITH METASTATIC TRIPLE-NEGATIVE BREAST CANCER RECEIVING TRILACICLIB PRIOR TO CHEMOTHERAPY
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INTRODUCTION ANALYSIS OF IMMUNE-CELL SUBSETS AND ACTIVATION MARKERS IN BLOOD AND TUMORS ° Analysig, of tumo; samp(;es with RN%—Seq dat? revFeaIed 6;2/ Aﬁiiﬁerentially expressed genes between trilaciclib FIGURE 4. CHANGES TO (A) CD4+ AND (B) CD8+ T-CELL FUNCTION IN PERIPHERAL BLOOD OVER
responders (n = 15) and nonresponders (n = 17) (Figure
L . . . . S » PD-L1 expression was assessed in diagnostic tumor tissue samples from each patient using the Ventana SP142 P ( ) PO IS (. ) (Figu . ) o . . 2 CycLEs (C1D1 vs C3D1) FOR TRILACICLIB RESPONDERS VERSUS NONRESPONDERS
* Trilaciclib (COSELA™, G1 Therapeutics, Inc.) is an intravenous cyclin-dependent kinase (CDK)4/6 inhibitor PD-L1 assay (Ventana Medical Systems, Inc., Tuscon, AZ, USA)" + KEGG pathways upregulated in trilaciclib responders included T-cell receptor signaling, antigen processing and et cand
indicated to decrease the incidence of chemotherapy-induced myelosuppression in adult patients when P5 1 yAVET Y L . y | 1% or > 1% of th | , presentation, natural killer cell-mediated cytotoxicity, NOD-like receptor signaling, Toll-like receptor signaling, A o 0o oe oo - oot b1 o 0007 o 0o oo
administered prior to a platinum/etoposide-containing or topotecan-containing chemotherapy regimen for i elxgrelsg'f)” Was scolrled a5 neg{gtl\lle1?r positive if < 1% or 2 1% of the total tumor area contained cytosolic DNA sensing, graft-versus-host disease, and glycosphingolipid biosynthesis L BCE 2 - .
extensive-stage small cell lung cancer’ -L1-labeled immune cells, respectively + Analysis of immune gene signatures revealed a higher T-cell exhaustion score at baseline among responders s . £ w! s -
+ When administered prior to chemotherapy, trilaciclib transiently arrests CDK4/6-dependent hematopoietic * Peripheral blood was collected prior to and during treatment for flow cytometric analysis versus nonresponders (P = 0.054; Figure 2B) . e S \ 5 ks
SLem a’?hd PrOQQHSOF Cg”ds and mmune cells in the G1 phase of the cell cycle, thus protecting them from » Genomic DNA and total RNA were simultaneously purified from formalin-fixed, paraffin-embedded, diagnostic tumor ‘Z. z:: S 50 \ E L R | s ‘z’ o
chemotherapy-inauced damage | | | | samples using the AllPrep DNA/RNA FFPE kit (QIAGEN, Germantown, MD, USA), and libraries were prepared FIGURE 2. (A) DIFFERENTIAL GENE EXPRESSION ANALYSIS AND (B) T-CELL EXHAUSTION IN = \ = \ g T == [P
+ Trilaciclib has aZL;,o1 (Peen shown to favorably alter the tumor immune microenvironment through transient using TruSeq RNA and DNA Exome kits for RNA-Seq and DNA-Seq, respectively (lllumina, San Diego, CA, USA) TUMOR SAMPLES FROM TRILACICLIB RESPONDERS AND NONRESPONDERS i No‘mesponders T i di i Moo i Moo
T-cell inhibition=" « Cluster generation and sequencing of libraries was performed on the lllumina HiSeq system, and gene \ - 5
» In a randomized, open-label, phase 2 trial in patients with metastatic triple-negative breast cancer (nTNBC; expression read counts and fragments per kilobase of exon per million mapped reads (FPKM) were quantified o Adjusted Pvalue and log,FC @ Adjusted P value . Responders " Nonresponders wl o T e I
NCT02978716), administering trilaciclib prior to gemcitabine plus carboplatin (GCb) improved overall survival using RNA-Seq by Expectation Maximization (RSEM) software 2 : 2 0 = w0
(OS; secondary endpoint) compared with GCb alone (median 19.8 vs 12.6 months; P < 0.0001)*0 - Differential gene expression analysis between responders and nonresponders was performed using the DESeq2 . 3 o g W
 Subgroup analyses suggested that: package, ' and related pathways identified by Gene Set Enrichment Analysis (GSEA) software 415 using the Kyoto 5 5 e 5 a 5 0 -
+ Administering trilaciclib prior to GCb prolonged OS irrespective of programmed death-ligand 1 (PD-L1) status Encyclopedia of Genes and Genomes (KEGG) database o P 0.5 z \ § " l i 0 =
but had greater benefit in the PD-L1-positive population (Table)' » Tumor inflammation signatures were used to assess the tumor immune microenvironment E 5 i oo s
+ Survival benefits with trilaciclib were more pronounced in, but not exclusive to, patients with higher = 10 - Locd®2203 i
Immune_related gene expreSSIOn1O RESULTS ..2 CLBAZ ‘E C, CyC|e; D, day, HLA-DR, human |eUkOCyte antigen - DR iSOtype; |FNY, interferon gamma, ”_, interleukin.
* Adr.nlrr]nstelrlbr;g tglaC'C“b r?sultedhln an gr;l_rlchlrlnent’g oftpev:/OT-ceII clones and decreased Simpson clonality in % 2P & 00— * Among trilaciclib-treated patients with PD-L1-positive tumors, responders had a trend toward an enriched tumor
periphetal biood, suggesting enhanced 1-cell activation »  Of 68 patients who received trilaciclib prior to GCb, antitumor response status was available for 58, comprising > 5 % P=0.054 inflammation signature score compared with nonresponders (Figure 5)
o I . . | [ . . . 0 0 T ' g ' '
The current r.egearclh allm.ed tO further Investigate potential Immune mechanisms of antitumor eﬁlCaCy dmong 21 responders (466 /0) and 31 nonresponders (534 /0) ! . ME Se ACERS  Responders with both PD-|_1_pOS|t|Ve and —negative tumors had increased numbers of memory CD8 T cells and
patients receiving trilaciclib prior to GCb o PDA:L1 status wasd ava|I1a;)Ie for éZD o{ 127 reiponde;s7and 27Po[1; ?I>_11 nonret§ponders O + SRy o M ,,,,,,,,, G %m ,,,,,,,,,,,,,,,,,,,,,,,,,,,, naive CD8 T cells after 2 cycles compared with nonresponders (data not shown)
= Among responders, 15 were PD-L1 positive and 7 were PD-L1 negative - 05—
" : | | | |
TABLE. SUBGROUP ANALYSIS OF OS ACCORDING T0 PD-L1 STATUS = Among nonresponders, 15 were PD-L1 positive and 12 were PD-L1 negative 20 10 0 10 Patients treated with FIGURE 5. TIS IN TUMOR SAMPLES FROM TRILACICLIB RESPONDERS VERSUS NONRESPONDERS
» After 2 cycles, patients who received trilaciclib prior to GCb had fewer, but more functional T cells and fewer Log,FC trilaciclib plus GCb ACCORDING TO PD-L1 STATUS
PD-L1 Positive PD-L1 Negative myeloid-derived suppressor cells (MDSCS) than patients who received GLb alone (Flgure 1) Patients with an antitumor response following treatment with trilaciclib plus GCb had 69 differentially expressed genes versus nonresponders at a false  Responders  Nonresponders
discovery rate of < 0.05; 23 genes were upregulated, and 46 genes were downregulated. TIS T-cell/NK-cell abundance IFNy activity T-cell exhaustion
Trilaciclib Prior Trilaciclib Prior FIGURE 1. CHANGES TO (A) IMMUNE=-CELL POPULATIONS AND (B C) T-CELL FUNCTION IN PERIPHERAL FC, fold change; GCb, gemcitabine plus carboplatin. P=023  P=027 P=046  P=020 P=081  P=046 P=093  P=046
GCb Alone to GCb GCb Alone to GCb , 15 15 ‘ 15 0.75 -
BLoob OVER 2 CYcCLES (C1D1 vs C3D1) FOR TRILACICLIB PLUS GCB VERSUS GCB ALONE « After 2 cycles: + —
Patients, n 17 32 10 26 Sed1 B D! + T-cell numbers were maintained in patients with an antitumor response to trilaciclib plus GCb but reduced in : e 2 10- \ ‘ e M
A patients without a response; both responders and nonresponders had reduced MDSCs (Figure 3) s s \ ® \ ® 025- |
Median OS, Total T cells CD4+ T cells CDB+ T calls Tregs MDSCs « T-cell function was maintained or improved in responders versus maintained or reduced in nonresponders & & g 05" g
months (95% CI) 10.5 (6'3_18'8) 32.1 (17'7_NR) 13.9 (12'6_NR) 17.8 (13'1_NR) P=0064  P=091 o0 P02 P=047 10005 P=0013  P=079 50| P=074  P=015 P<00001  P=0.4 (Figure 4) 08 7087 N 700
2000 - = Human leukocyte antigen — DR isotype expression, a marker of T-cell activation, was also downregulated in ” 025
HR (95% Cl) 0.34 (0.2-0.7) 0.48 (0.2-1.2) ts00- " 0. o nonresponders (Figure 4)
TIS is an investigational 18-gene signature that detects an adaptive immune response within tumors by measuring expression of genes associated
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with antigen presentation, T-cell/NK-cell abundance, IFNy activity, and T-cell exhaustion.

GCb, gemcitabine plus carboplatin; HR, hazard ratio; NR, not reached; OS, overall survival; PD-L1, programmed death-ligand 1. | 50 2000 IFNy, interferon gamma; NK, natural killer; PD-L1, programmed death-ligand 1; PD-L1-, PD-L1 negative; PD-L1+, PD-L1 positive; TIS, tumor
500 500- 20 + W % o FIGURE 3. CHANGES TO IMMUNE-CELL POPULATIONS IN PERIPHERAL BLOOD OVER 2 CYCLES inflammation signature.
. - . ] ol T N ] . | (C1D1 vs C3D1) FOR TRILACICLIB RESPONDERS VERSUS NONRESPONDERS
Trilaciclib GCb alon Trilaciclib GCb alon Trilaciclib GCb alon Trilaciclib GCb alon Trilaciclib GCb alon
METHODS ooy e ey Gebane e Gbame ey b e Gbame et 3t CONCLUSIONS
. c Total T cells CDA+ T cells CD8+T cells Tregs MDSCs * The data suggest that administering trilaciclib prior to GCb may enhance antitumor efficacy by modulating the
STUDY DESIGN AND PARTICIPANTS 2000~ P=069  P=00034 2000 P=052  P=0.009 1000 P=053  P=0.0066 150 P=033  P=0.11 12,500 P=00046 P=0.013 Composition and response of immune-cell subsets
. o . . . . 910 CD4+ T-cell function CD8+ T-cell function
* Full details of the clinical trial design have been published previously™ 0w pertd oo Peoas peom Peoss oo Peos o peoms peos . « Compared with nonresponders, responders had an upregulation of genes involved in immune-system activation and
+ Briefly, patients were randomized (1:1:1) to: group 1 (GCb alone on days 1 and 8), group 2 (trilaciclib prior to GCb . 30- o007 L o o n had higher T-cell exhaustion scores at baseline, potentially reflecting more T-cell infiltration and a greater existing
on days 1 and 8), and group 3 (trilaciclib alone on days 1 and 8, and trilaciclib before GCb on days 2 and 9) = 307 2 20- = = =2 2 \ g g g s immune response
o - NV S - - E e E E g 10 2 1000 5 1000- 3 00 2 2 - TR - -
» Prespecified secondary antitumor endpoints included objective response rate, progression-free survival (both per = = = 50- o 2 s g 1 3 1000 8 50 5 2 » Although patients receiving trilaciclib had fewer peripheral T cells after 2 cycles, those T cells were more functional,
Response Evaluation Criteria in Solid Tumours [RECIST] v1.1), and OS ;! 5 : 3 2 3 = \ 2 - g 5000- as evidenced by an increase in the number of cytokine-producing cells
D % S 10- e ¥ S | . © © o = | y y P J
- ) . N § S 25- 2> 10 & 9 500 00 | | : : - ”
» Here, data were analyzed following a data cut-off of May 15, 2020 (for response) and the final database lock on =™ = = 1 = - 5 - ol T ‘ » Greater peripheral immune responses were observed at baseline among PD-L1-positive responders versus
July 17, 2020 (for OS). Trilaciclib-treated patients (groups 2 and 3) were combined into a single cohort for further Ni=== $ | . | == B . B e \ — | \ | nonresponders
analysis based on similar OS improvement and data readouts Trlaciclb  GCb alone Trlaciclb ~ GCb alone Trlaciclb  GCb alone Trlaciclb  GCb alone Trlaciclb  GCb alone v " " "  The impact of trilaciclib on changes to the tumor-infiltrating immune response will be further investigated in the
] ] i ] plus GCb plus GCb plus GCb olus GCb olus GCb Responders Nonresponders Responders Nonresponders Responders Nonresponders Responders Nonresponders Responders Nonresponders . ) . ] ] . . ] .
+ Patients were defined as responders (confirmed complete or partial response) or nonresponders (stable or phase 3 PRESERVE 2 trial in patients with mTNBC (NCT04799249) and in a planned mechanism-of-action trial in
progressive disease) according to RECIST v1.1 C, cycle; D, day; GCb, gemcitabine plus carboplatin; IFNy, interferon gamma; IL, interleukin; MDSC, myeloid-derived suppressor cell: Treg, regulatory T cell. C, cycle; D, day; MDSC, myeloid-derived suppressor cell; Treg, regulatory T cell. the neoadjuvant TNBC setting
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