
Wheresampleswere available,pre and post G100 frozenPBMCfrom patientswere stimulatedwith CD3 CD28 beadsand sorted into two
populations: CD4 or CD8 positivecellswhichwereproducingboth TNFaandGranzymeB,the driversof polyfunctionalitypreviouslyidentified
in unstimulatedPBMC(Figure9). Thesecellsthen underwentTCRsequencing,andthe clonesidentifiedwerecomparedto the pre-treatment
TILsequences(Figure10). Patientswith good local response(suchas#5-6 who had completeregressionof tumor) had cytokineproducing
CD4 andCD8 Tcellclonesin the PBMCwhichwerealsopresentin the pre-treatment TIL. Theoverlapwasgreatestin CD8 Tcells. In #5-6,

INTRATUMORAL (IT) INJECTION OF THE TOLL-LIKE RECEPTOR 4 (TLR4) AGONIST G100 INDUCES A CLINICAL

RESPONSE AND A T CELL RESPONSE LOCALLY AND SYSTEMICALLY

Introduction
Soft tissuesarcomas(STS)are heterogeneousmesenchymaltumors which are both morbid and lethal. G100 is a stableoil-in-
water emulsionof glucopyranosyllipid A, a highlypotent TLR4 agonist,which hasbeenutilized for intratumoral (IT)injections
and as a vaccineadjuvantwithout significanttoxicity. The immunologictumor microenvironmentof STSgenerallylacksthe
robust infiltration and activation of immune cells seen in other solid tumors. In the setting of this άŎƻƭŘέtumor
microenvironment,we hypothesizedthat intratumoral G100 would inducea robust local and potentially systemicanti-tumor
immune response. And by turning the STSimmunologicmicroenvironmentάƘƻǘέΣwe posited that G100 would allow for
improved local control of disease,as well as provide a novel combination agent for future clinical trials using other
immunomodulators(suchasimmunecheckpointinhibitors)in conjunction.

Å Our pilot study of IT G100 demonstrates that it is well-tolerated (with no CTCAE grade 3 AEs) 
and effective, with impressive local control of metastatic STS (100% control of disease at 
injected site and 1 patient with complete resolution of injected tumor)

Å G100 may also serve as a radiosensitizer, as evidenced by patient #5-6 with long term CR
Å With or without radiation, G100 pushes the tumor microenvironment into a more 

inflammatory state, driven largely by an increase in T cell infiltration as well as an increase in 
the polyfunctional CD4 T cells in the peripheral blood

Å The T cell response may be specific to tumor antigens, as evidenced by the high degree of 
clone overlap between polyfunctional CD4 and CD8 T cells and the pre-treatment biopsy TIL 
clones in patients with good local response; conversely, the patient with bad local response 
had no detectable overlap, suggesting a potential for a clinical predictor of response to G100

Å The robust rate of local control, tolerability, and ability to turn the STS immune 
ƳƛŎǊƻŜƴǾƛǊƻƴƳŜƴǘ άƘƻǘέ ƳŀƪŜ Dмлл ŀ ƴƻǾŜƭ ƛƳƳǳƴƻ-oncologic agent which warrants 
further mechanistic and clinical evaluation; future trials combining IT G100 with systemic 
immune checkpoint therapy are currently under review

Y. David Seo, Jing Zhou, Kevin Morse, Jeremy Patino, Sean Mackay, Edward Y. Kim, Ernest U. Conrad III, Ryan B. OôMalley, Lee Cranmer, Hailing Lu, Frank J. Hsu, Yuexin Xu, Elizabeth Loggers, Taylor Hain, Venu G. Pillarisetty, 

Gabrielle Kane, Stanley R. Riddell, Jan ter Meulen,  Robin L. Jones and Seth M. Pollack

Table 1  Cohort demographics

Conclusions

Patient 

# Age

Sarcoma 

subtype

Size of injected

tumor by imaging 

(cm) Sites of disease

# prior 

lines of 

therapy

5-1 66 Chondrosarcoma 4.8 x3.9
Lungs, liver, adrenal, 

retroperitoneal, abdominal LN, 

abdominal wall
3

5-2 78 Leiomyosarcoma 4.4 x 3.6
Lungs, liver, adrenal, 

retroperitoneal, muscle, soft 

tissue, brain (treated)
3

5-3 54 Leiomyosarcoma 1

Lungs, chest wall, liver, 

pancreatic tail, abdominal wall, 

peritoneal, uterus, bones, brain 

(treated)

5

5-4 34 Epithelioid sarcoma 6.6 x 6.0
Lungs, thoracic LN, pleura, 

pelvis, abdominal wall, bones 4

5-5 70
Undifferentiated 

round cell sarcoma
1.4 x 1.4

Lungs, thoracic LN, soft tissue, 

peritoneal/omental 3

5-6 60 Leiomyosarcoma 2.8 x 1.6
Lungs, pleura, soft tissue, 

pancreas, kidney, bones 5

10-1 76 Myxofibrosarcoma 6.3 x 4.6 Shoulder, lungs, liver, adrenals 0

10-2 56 Synovial Sarcoma 10.0 x 4.4 Lungs, soft tissue 4

10-3 73 Leiomyosarcoma 1
Lung, liver, soft tissue, uterus, 

omental, lymph nodes 4

10-4 61 Synovial sarcoma 12.4 x 11 Soft tissue, lungs 1

10-5 71 Leiomyosarcoma 4.1 x 3.5 Soft tissue, lungs, liver 1

10-6 64 Leiomyosarcoma 8.7 x 6.1
Soft tissue, lymph nodes, lungs, 

muscle 4

20-1 75 Leiomyosarcoma 16 x 20
Soft tissue, uterus, abdominal 

wall, pelvis 2

20-2 66 Leiomyosarcoma 3.1 x 3.0 Soft tissue, bones, muscle 1

20-3 55 Leiomyosarcoma 3.1 x 3.1
Lung, stomach, small intestine, 

soft tissue, muscle, abdominal 

wall
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Results
Patientshad a medianof 3 (0 - 5) prior lines of therapy and meantumor sizeof 5.6cm (1 - 20cm) (Table1). No grade3 or
highertreatment-relatedadverseevents(AEs)wasobserved,andlocaltumor control wasachievedin all evaluablepatients,as
shown in Table 2. One patient (#20-1) withdrew from trial due to presumedprogressionbasedon symptoms; she did not
undergoanypost-treatment imagingandwasthusnot includedin the localcontroldata.

Thetreated tumors were trackedbeyondthe post-trial period for as long as there was radiologicfollowup unrelated to the
trial. At a meanof 156 daysfollowing their first injection for the 13 evaluablepatientswith adequateimaging,11 (85%) had
stabledisease,1 (8%) had partial response,and 1 (8%) maintainedcompleteresponse(Figure2). Theredid not appearto be
significantdifferencesin localcontrol basedon cohort. In 3 of thesepatientswith long-term followup past156days, treated
lesionsremainedmore controlledversusother index lesionswhich did not receiveG100 (-53%in sizevs. +31%at mean235
days,p=0.002).

Characteristics N = 15
Mean age (Ñstdev) 65 Ñ12.1

Sex

Male

Female

6 (40%)

9 (60%)

Tumor type

Leiomyosarcoma

Synovial sarcoma

Others

9 (60%)

2 (13%)

4 (27%)

Mean tumor size in cm (Ñstdev) 5.6 Ñ5.2

Outcome by RECIST v1.1

Stable disease (SD)

Progressive disease (PD)

6 (40%)

9 (60%)

Achieved local tumor control 14/14 (100%)

CTCAE Grade 3 adverse events 0 (0%)

Table 2  Patient endpoints overview

Methods
15 metastaticSTSpatients who had a superficialinjectable lesion were treated
with weeklyITG100for 8-12weeks; 12patientsreceivedconcurrentradiationfor
2 weeksat the start, while 3 got ITG100alonefor 6 weeksprior to radiation(see
Figure1 for schema). Thislast cohort alsoreceived20˃ g of IT G100, which is a
higherdosethan what hasbeenpreviouslystudiedasa vaccineadjuvant. Fresh
tumor biopsiesand PBMCwere collected pre- and post-treatment, and flow
cytometry was performed on biopsies. Tumor infiltrating lymphocytes (TIL)
expandedin vitro, andPBMCwere analyzedwith TCRdeepsequencing. Cytokine
producingT cellsin PBMCwere selectedusingstimulationwith CD3 CD28 beads
and incubatedfor 7 hoursat 37° prior to sortingCD4 and CD8 T cellson the BD
Aria. PBMCwerealsoanalyzedby singlecellmultiplexcytokineprofiling. Clonality
was calculatedas 1 ςtƛŜƭƻǳΩǎevennessusingrelative clone frequencieswithin
each sample. RECISTv1.1 and the CommonTerminologyCriteria for Adverse
Events(CTCAE)wereusedto monitor clinicaloutcomes.

Figure 2  Local control of tumor beyond trial period

Patient #10-6 also had a 2.3 fold
increasein TIL clonality, with the
top cloneexpandingfrom 0.13%to
37.5%after G100. Singlecell

Figure 3  Complete regression of treated tumor in patient #5-6 

Figure 6  Representative 

flow plot of T cell infiltration 

into tumor (#20-2)

Figure 1  Injection schema for cohorts
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Figure 4  Long term followup patients show persistent tumor control after G100

% Overlap
13.4%Ą 21.5%

PBMC Clonality
0.057Ą 0.279

Pre-G100 Post-G100

Figure 5  Patient #5-6 had increased 

overlap between TCR clones in PBMC 

versus TIL after G100 treatment

TCRsequencingrevealedthat patient #5-6
had a 4-fold increasein PBMCclonality;
furthermore, the overlap between clones
in the PBMC vs. pre-treatment biopsy
increased,suggestinga potentially tumor-
specific expansionof T cells systemically
(Figure5). In all patientsof cohort 3, who
received G100 alone prior to radiation,
there was an increasein T-cell infiltration
into tumor after treatment (representative
flow plot shownin Figure6).
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sequencingidentified these top expanded
clones, which were found to be CD4-
expressing cells; they had a higher
expression of TNFh and perforin,
suggestinga functional activation (Figure
7).

Single cell multiplex cytokine profiling of
PBMCon the Isoplexisplatform revealed
that there wasa consistentincreasein the
polyfunctionalcapacityof CD4 T cells,but
not CD8 Tcells; TNFaandGranzymeBwere
noted to be two of the most significant
driversof poly-functionality(Figure8).

Figure 8  Single cell multiplex cytokine analysis 

reveals increase in circulating CD4 T cell 

polyfunctionality post G100

#71

Patient#5-6 hadcompleteregressionof the injectedtumor, asseenin the CTscanin Figure3. Duringthe trial period,another irradiatedlesionwhichdid not receiveG100(in blue)showedonly stabledisease,
while the untreatedindexlesions(in green)showedgrowth. Whenlookingat other previouslyirradiatedlesionsandfollowingtheir response,againno lesionmaintaineda partial or completeresponse(Figure3).
Thissuggeststhat G100couldhaveservedasa radiosensitizerin this patient. Otherpatientswith longterm followup alsomaintaineda of persistentlocalcontrol at the injectedtumor (shownin red),better than
at other irradiated(blue)or untreated(green)tumors(Figure4).

TNFŬ Perforin

Figure 7  Patient #10-6 had clonal 

expansion of CD4 T cells which 

produced more TNFŬ

Figure 9  PBMC were stimulated with CD3 CD28 beads and 

sorted into CD4 and CD8 T cells that were producing TNFŬand 

Granzyme B, followed by TCR sequencing (see Figure 10)

Figure 10  TCR sequencing was performed per Figure 9. Patients with good 

local response (#5-6 from Fig.3 and #10-6 from Fig.7) had cytokine producing T cell 

clones which were also present in the pre-treatment TIL. In contrast, #20-1 with no 

local response had no overlapping clones.

clonespresent in both the CD8 PBMCsamples
andpre-G100TILrepresented57%of all clones

57% 70%

in the pre-treatment PBMC; in #10-6, this wasover 70% of all clonesin the CD8 pre-G100 sample. In contrast,#20-1
(whohadno localresponse)hadno CD4 or CD8 cloneswhichwererepresentedin the pre-G100TIL(Figure10).
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