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Characte!

ation Advantage

HLA depletionand HLA-E/G- | Direct remove the major
B2M KI HLA mismatch

Reduced CD8, CD4 T and NK
cell recognition

Immune checkpoint inhibitor = Overexpress ICI at cell surface ‘ Simple and easy engineering

ADR CAR targeting activated host T, | Only target activated lymphocyte, spare
NK cells resting cells
Immune synapse disruption | Dissemble of immune synapse ‘ New layer of stealth

HLA, human leukocyte antigen; ICI, immune checkpoint inhibitor; ADR, alloimmune Defense Receptor.

Disadvantage

None reported

None reported

Potential resistant

None reported

References

(68-73)

(81, 88, 89)

(90, 91)

(93, 95)






OPS/images/fimmu.2024.1457629/table5.jpg
Enzymes Technologies Insert size Efficiency References

Transposases INTEGRATE >10kb 1% (HEK293T) (173)
HELIX >10kb 0.04%(HEK293T) (175)
REDIT >2kb 5% (ESC) (176)
SSAP
dCas9-SSAP >2kb 4% (ESC) 177)
cPASSIGE (PASSIGE/TwinPE) <6kb <4% (iPSC) (179)
Recombinase/Integrase
1-PGI (PASTE) Up to 36 kb 50-60% (iPSC) (178, 180)

ShCAST, CRISPR-associated transposase from cyanobacteria Scytonema hofmanni; INTEGRATE, Insert Transposable Elements by Guide RNA-Assisted TargEting; HELIX, HE-assisted Large-
sequence Integrating CAST-compleX; SSAP, single-stranded DNA-annealing proteins; REDIT, RecT Editor via Designer-Cas9-Initiated Targeting; TwinPE, twin prime editing; eePASSIGE,
evolved and engineered prime-editing-assisted site-specific integrase gene editing; PASTE, programmable addition via site-specifc targeting elements; I-PGI, integrase-mediated programmable
genomic integration.
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CAR

Macrophage
Cell source auto, allo, iPSC allo, auto, iPSC auto, iPSC
Off-the-shelf | no yes yes
CRS,
Toxicities ICANS common less common no clinical data
multiple,
Cytotoxicity CAR-dependent immunostimulatory
mechanisms CAR-dependent and-independent TME
Infiltration
into tumors poor poor abundant
Clinical Proven efficacy, 6 Limited very limited
experience FDA approved but promising clinical experience

CAR, chimeric antigen receptor; auto, autologous; allo, allogenic; CRS, cytokine release
syndrome; ICANS, Immune effector cell-associated neurotoxicity syndrome.
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Strategies

Safety switches

Edits

OiCaspase 9, iCaspase 9, epitope-
Ab targeting

Examples

iCaspase 9 (55, 56)

Stealth edits

GvHD

Specificity

Lymphodepletion

In vivo persistence

Differentiation/
expansion

B2M, CIITA DKO +B2M-HLAE,
CD47 KI

TRAC KO or antigen specific
TCR KI

Multiple CAR, hnCD16 KI

CD52 KO for CD52
Ab conditioning

mIL-15RF, CISH KO

NICD, EZH1 KO, Flt3L, BMP4

B2M KO (68-73)

TRAC KO (98-100)

CAR (101-103)

Not available

IL-15 KI (121) CISH
KO (127)

EZH1 KO (45)

T cell stemness
Metabolic fitness

Homing/
infiltration

IL-7RF KI, FOXO KI
CD38 KO, mbIL-21

Chemokine receptors KI

FOXO KI (114)
CD38 KO (23, 130)

CXCR4 KI (147)

Suppressive TME

Stromal
cell barrier

ICI PD1, CTLA4, LAG3 decoy
receptor,
DNTGFbR, IL10DR KI

FAP CAR

DNTGFbR
(154-156)

FAP CAR (169)

OiCaspase 9, orthogonal inducible caspase 9; iCaspase 9, inducible caspase 9; GvHD, graft
versus host disease; KO, knockout; KI, knockin; hnCD16, high affinity non-cleavable CD16;
mlIL-15RF, membrane bound IL-15-IL-15 receptor fusion; NICD, notch intracellular domain;
FIt3L, FMS-like tyrosine kinase 3 ligand; IL-7RF, IL-7-IL-7 receptor fusion; ICI, immune
checkpoint inhibitor; DNTGFbR, dominant negative TGFp receptor; ILIODR, IL-10 decoy
receptor; FAP, fibroblast activated protein.
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Characterization Advantage Disadvantage References
Express HSV-TK kinase and in Ganciclovir clinical available; Only work in dividing cells; (63, 66)
combination with antiviral confirmed safety immunogenicity;
drug ganciclovir Not suitable to CMV patients

Antibody-based targeting Express an epitope at the engrafted = Clinical available antibodies Slow and incomplete ablation (58-61)
cell surface in combination with with low epitope expression
antibody targeting

iCaspase 9 Inducible caspase suicide gene Rapid; Potential iCasp9 resistance (55-57)
combination with bio-inert Human protein
small molecule no immunogenicity

HSV-TK, herpes simplex virus thymidine kinase; iCaspase 9, inducible caspase 9.
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Control group 30 mg/kg group 100 mg/kg group

\ Mean + SD \ Mean + SD \| Mean + SD
Before the first administration 1 1.097 / / /! /
2 hours after the end of the first administration 1 0.851 / / / /
6 hours after the end of the first administration 1 I 0.844 / I / / /
24 hours after the end of the first administration 1 0.983 / / / /
1 day after the third administration 1 1.305 2 0.846 + 0.0813 /! /
1 day after the fifth administration i / 2 1.620 + 0.6548 1 1.572
Control group 30 mg/kg group 100 mg/kg group
N Mean + SD N Mean + SD \} Mean + SD
Before the first administration 3 1.073 + 0.6285 3 0.751 + 0.4538 3 2.355 + 1.5642
2 hours after the end of the first administration 5 3.191 + 1.0260 5 5.220 + 4.1426 5 3.524 + 1.0796
6 hours after the end of the first administration 5 2.327 £ 1.2779 5 7.164 + 7.4416 D 5.110 +2.9338
24 hours after the end of the first administration 4 1.373 + 1.1042 5 1.060 + 0.5945 4 1795 + 1.3313
1 day after the third administration 4 1.558 + 1.6487 5 3.610 + 3.3586 5 4.784 + 3.8497
1 day after the fifth administration 2 [ 0.818 + 0.1732 [ 5 | 5.886 + 5.5312 5 4.693 + 4.1139
Control group 30 mg/kg group 100 mg/kg group
TNF-o (pg/mL)
\ Mean + SD \ Mean + SD \| Mean + SD
Before the first administration / / / / / /
2 hours after the end of the first administration / / / / / /
6 hours after the end of the first administration / / / / / /
24 hours after the end of the first administration / / / f f !
1 day after the third administration / 7 / / / /
1 day after the fifth administration / / / / / /
Control group 30 mg/kg group 100 mg/kg group
IFN-y (pg/mL)
I\ Mean + SD I\ Mean + SD N Mean + SD
Before the first administration / i 7 / / /
2 hours after the end of the first administration / / / / / /
6 hours after the end of the first administration / / / / ! /
24 hours after the end of the first administration / / / / / /
1 day after the third administration / / / / / /
1 day after the fifth administration / / / / ! /

Cytokine indicators that fall below the lower limit of quantitation (BLQ) are not included in the statistical analysis, hence the number of samples included in the statistics is reduced. A '/' indicates
that all data in the group were below the detection limit of the assay kit.
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