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Abstract Summary and Conclusions Drug response algorithm
TEAD transcription factors are the major effectors of the Hippo-YAP/TAZ pathway > TEAD inhibitors show great promise in blocking proliferation of NF2-deficient mesothelioma. Unstratified population for indication X
essential in controlling organ size and maintaining tissue homeostasis. It has been shown > |n order to explore indications beyond mesothelioma, a random-forest classifier was trained Low fraction of responders Stratified population for indication X
that auto-p_alm_itoylation IS req_uirgd for TE_A-D interaction with YAP/TAZ coactivator and using normalized expression data from the CCLE and CLC datasets together with response o0 0o olcccccssa High fraction of responders
hence activation of transcriptional activity. Potent small molecule TEAD auto- data for a subset of the cell lines. The model showed efficacy of predictions with an AUC of 0.8 © 0000000000
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palmitoylation inhibitors have been reported (Tang et al, 2021)'. These TEAD inhibitors and 0.82, respectively. OO OO0 OCOOOOOO Biomage’s
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dlsrup.t YAP/TAZ-TEAD prptem mteractlor?,_suppress TEAD tra.nscr_lptlonal a_ctl\_/lt_y, and > The model was retrained using both datasets together and used to predict probability of OO OO0V OOOOOO g : OO OO0 OO
selectively block proliferation of NFZ2-deficient mesothelioma in vitro and inhibit NF2 coeeeoesesee
Lo _ _ response for 2056 xenograft models. 0 66666 b o660 AR ARG ARV R VR O
mutant xenograft tumor growth in vivo. Although genetic alterations of pathway _ o L _ DI
components (such as NF2) leading to TEAD activation have been reported in a variety of > The top candlda_te was tested in vivo and showgd significant response to treatment. It is DOOOOOOOOOE S O O O OO O O
human malignancies, these alterations are infrequent in most cancers. In order to find relevant to mention, however, that the tested candidate had already shown response as a cell 0060060000600
potential responders to treatment with TEAD inhibitors within cancers without Hippo-YAP line, which the bioinformatician performing the analysis was not blinded to. . o .
: : : : : : - . T - . gn . igure 2. BioMage’s drug response algorithm
pathway mutations, we developed a custom data-processing and normalization pipeline to > Although these results are encouraging, in order to get a statistically significant result it would o Responders In an unstratified population for the studied indication it is expected that fewer individuals will respond to the
process publicly available RNA-seq datasets and train a random-forest based classifier be necessary to test more models from the pool of top candidates in vivo. © Non-responders treatment. The goal of the algorithm was to stratify the population increasing the overall fraction of responders.
: : f f data f Il Th | ith h d | : b [ ] BioMage’s algorithm  Even though there might be a potential loss of total responders in the stratification process, the expectation is that
ulsmg.f”? VItIo € Idca|cy'tha'a rom ?fe ine S(i';}eens- tl_i a| gtorl m S gwe early promise by Sensitivity Of cancer ce" Iines to TEAD inhibitors the probability of selecting those individuals from the stratified population will be higher.
classifying a model with in vivo efficacy as the most likely to respond.

1 EGFR u u u | ]
| | 1 A- Colorectal Adenocarcinom Esophagus Squamous Gastric Adenocarcinoma Glioma Head and Neck Cancer Hepatocellular Carcinoma Mesothelioma NSCLC Pancreatic Cancer SCLC Algorlth m predICtlons On C h I nese leer Cancer (C LC) data
! | 10,000 rE1 KYSE51 GBC TGEL11TKE ® W1 US7MG || De HSGA®D10B " @ SKHEP1 ® RERFLCA -
- ) | I : Cell iunctjons 5,000 - KVSE. 7?::. a ~ T“ NUGC — 9:;’ = e ICR SNUB9s ' 1AAG Mer 8 I\ ( g ‘ ‘;» LIH1048 08 e
— sos(erezl, ] NF2/Merif = S — UL OIS || OOUMIpMIORS || pyff st || HS08” BY e g || Nl : "= | \wsiosn A Original response ratio = B.
5 Y - L = Y VI . i IO ( : {UH C , :
. - < o e | 8 = FRADSAR.  JsoyetcT RAac |R— ' OMESOt | Ao * (TP + FN)/(#Samples) = 27%
(B-RAF . / MST1/2 Signaling \. g SNU2 e 9 | SN182 83 1014 gy L | : i o,
C-RAF s A DI _ I - NUTE ~ NCIH2052 9 e HCC4 | Biomage response ratio £ B,
¢ TB Kl '\\ MOB3B 38 | » l —— '8,.1 gl 1CLC48\*’ CLCQE" C'LCBE W‘ k | as.character(responding_class)
MEK v ¢ "'\/ 14-3-3 2 2 % % % 2 3, % 23 2 % TRITP+FEP) = 55% . o C-Lf%g B g
' (mTORC) \ % % % % , % % 2, % ?, % % % " N ol (oee) 2 e s 2 0%
- »:.a'q: : - / Cytoplasmic B. 5 - - - - s - C. - - ) ® CLCE = pr,CL; e \M\
‘ ; : @ b retention CLC9 CLC9 Combination Index Plot - B o R (=Y ) Ty
— Actin remodeling Ever Ilmus i i 100 s VT3989 + Everolimus 0 AZ\%M? S| O "
e Proteasomal » @@ % 80 * O CLC'(V:?:\‘C?IS‘C%\CLCA& T ‘C.LC12
Cytoplasm e degradation £ o 2- . . 1 S
— o — C e C—— C— C—— s . 2 : ®, % 5 e o 80 : A @ % _ % 0,004
Nucleus B VS&VW & 40 ICso = 98nM € o 2. J o o V13988petinnibiton | | | | |
.. \l/Ceu culture | s ,, T : ! Figure 3. Prediction of TEAD inhibitor efficacy i Il
Pro-survival ZEB1, E2F Ry - % 2l 2 5 : igure 3. Prediction of TEAD inhibitor efficacy in cancer cell lines. | | _
; _ AXl ERBB3 EGER AP-1, BRD4 - o Bl by b by o v o S g responding_class (A) A random forest classifier was trained using the CCLE dataset with response data obtained from 252 cell lines subjected to the treatment. The
Anti-apoptosis ' ' R 50 cell models 4 3 2 A 0 g ) . . . . . g :
Cell cycle genes TEAD1-4, etc RV VT3989 Concentration Logio(M) Effect 2 0 " nonresponder response variable was defined by the IC5, values in anti-proliferation assays (IC5,<300nM = Responder). The classifier was then applied to 51 cell
N\ Cancer Cell 36, 179-193 (2019) [= 4 ® responder
EMT genes ; o A ST 2 40 z lines of the CLC dataset and probability of response was calculated. The response variable was defined as probability of VT3989 % inhibition >
8590 YNGR, - Y cLes cLetz - Combinstion IndexPlot 3 55%. (B) A ROC curve was generated for the Random Forest model, showing that our model outperforms random chance with an AUC of 0.82.
BCL-XL, survivin, etc N0 W\ ~ 100 o ~ 100 2- VT3989 + Everolimus £ |
B \ S °3gB8geo®® || :
L S 80 E 80 20 : ] ] ] (]
= Efficacy demonstrated in a HCC patient-derived xenograft model
Adapted from Nguyen and Yi. Trends Cancer. 5(5). 283-296 (2019) I h.b. = 60 = 60 BT A 3
' 2k Vivace TEAD Inhibitors £ & £ 10 G = T4nM o| crore]
1. Tang et al. Mol Cancer Ther. 2021;20(6):986-998. TEAD- S L S L ! A. o (L11098-P6]s *— B. .
2. Qiu etal’ 2019’ Cancer Cell 36:179-193. ( l) AEREEEEEE AN NN N AENENEERENEENE NN N 0 ' h_‘ 2 £ erveivde (Cayl-4)
_ b VT:%ISQC : trat _1IL g (L?l\lﬂ) - . V13989 Concentration Logro(uM) g " E:}s " % % e ML)
oncentration Logy oncentration Logq ect %% % - -ﬁ-EveroIimusSmglkg (day1-54)
Methods and Datasets D 50000 =VT398930 -
. ] ] ] i o 00 - mg/kg (day1-54) + Everolimus 5mg/kg (day1-54)
AJUBA AMOTL2 ANKRD' ASAPY AXL BIRCS CON coN2 || cocao s=aener | Figure 1. Anti-proliferation activity of TEAD .
Our random-forest classifier was originally trained on the public bulk RNA-seq pan-cancer in 355 po— - -~ inhibitors in cancer cell lines.
. . . . . . . . e = Al adlh £&= T - | (A) In vitro screening of >200 cell lines in 5-7day ) LI11098 Liver Cancer
vitro dataset available in the Cancer Cell Line Encyclopedia (CCLE), using privately obtained O : o || 1§ 1 : vt N, 2 )
_ _ : . ‘ . ! . L cell proliferation CTG assays. TEAD inhibitors 2 (Li097-6) . 2000.00 1 PDX Model
TEADi response data for a subset of 252 CCLE cell lines. Binary response labels ' s ' showed potent anti-proliferation activity in B " (Uiiooi-pe) (Uese0-Pe] _
- - - - ! ! ‘ ! thelioma. A subset of theli : Lerza-ral E
(responder/non-responder) for each cell line were obtained by thresholding efficacy measures ol : a8 mesoinelioma. A SUbset of non-mesonelioma 8 ~ LI649-P10) 5] Lio6B3-P5 £
. . . . " ' . cancer cell lines are sensitive to TEAD inhibitors CooT1oPS =
(IC50). Afterwards, from our screen of 50 patient-derived Chinese liver cancer (CLC) cell 0s : (IC<,<300nM, Responder). (B) TEAD inhibitors, Cosrze7), “ s oN e o -, OBETSL g 150000
models (Qiu et al, 2019)2, both as single agent and in combination with mTOR inhibitor ~ including VT3989, were screened against ol e N e S et 3
- NI - - : - : 03 Chi tient-derived i li CLC). T Yewo e ot et
everolimus, we found that TEAD inhibitors (TEADI) were efficacious in several of these liver ~ ° Anti-orofiforation curves of represontative (LL9) o e el T 2
. . . : . 02 ' . ar=-2P SR B SO =) ]
cancer models. This allowed us to verify the classifier without any re-training on an | responder (CLC3) and responders (CLC9 and Limeept) (Lo P ]; St 5 R0
independent dataset (CLC). Having established efficacy of predictions on both in vitro .. | CLC12) are shown. Responder cell lines were eerpy (Heoio) 5
_ e . , _ | . | further tested in combination with everolimus and A % % Z
datasets, we re-trained the classifier using both CCLE and CLC datasets as input to achieve 2 2 2 2 2 % 2 % 2 %2 2% 2% 2% % % showed combination svnerav. (C) Summary of /n CLC_probabilty
. e . . . 2 9 2 9 % 9 % 9 % 9 % 9 % v % 9 % % 2, , showed combination synergy. (C) Summary o Fiqure 4. Validat dicti del with in vivo stud 500.00 1
maximum predictive performance, we predicted probability of response for 2056 patient- 10 T " T "W T " T " - S "W . T " T "W T P . % vitro screening of the 50 patient-derived Chinese 'gure . Validating prediction mocel with In vivo study . gt
W) ) ) ) e ) @ ) ® 2 ® 2 @ ) o %) o ) ® 2 0\ . . o A) A | h h the CCLE CLC ~
: : : . & o ¢ o 9 o ¢ o ¢ o o T e o 9 o 9 ¢ 7 liver cancer (CLC) lines. Using % VT3989 (A) A new model was then trained using both the and training
derived xenograft models and tested the top candidate in vivo. 0, DA 0, A 0, A 0, A 0, A 0, A 0, A o, A o, EA %, inhibition, we define >55% as sensitive datasets and applied to gene expression data obtained from the Crown
Definition: %Inhibition = {1 - [(Lsample - medium control) - (TO - medium control)J/[(vehicle control - medium control) - (TO - medium 3. 3. 3. 3. 3. 3. 3. 3. 3. %. (Responder); <35% as resistant (Non-responder). ~ Bioscience portal for PDX models. (B) The top candidate was selected and 000
contro )1} o. LSampile = the reading ot drug freaiment group; venicie control = the mean value of solvent treatment group; Note: Previously, silence of Hippo [SOH] signature consisting of 610 genes was shown to be significantly associated with ’ . . model. In addition, combination with everolimus showed enhanced efficacy. Days post Treatment Start
medium control = the mean value of blank control; TO = the day compound was added. IC50 = compound centration at 50%inhibition. ooor prognosis in human HCC (Sohn et al. 2016. Clin Cancer Res.22(5): 1256—1264) using RNA-seq data and defined drug sensitivity. ' ’

'BioMage Ltd., Suite 2, Ground Floor Orchard Brae House, 30 Queensferry Road, Edinburgh, United Kingdom, EH4 2HS. 2Bio-Research Innovation Center Suzhou, 301, NW-10, Nanopolis Suzhou, 99 Jinji Lake Avenue, Suzhou Industrial Park, Jiangsu Province, P.R.China. 3Vivace Therapeutics, 1500 Fashion Island Blvd., Suite 102, San Mateo, CA 94404, USA



