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Allogeneic CRISPR/Cas9 Gene-edited CAR-T Cells Targeting CD33 Show Potent Preclinical Activity Against AML Cells [CRISP

THERAPEUTICS

Brigid McEwan, B.A., Zinkal Padalia, M.S., Ashley Porras, B.A., Jason Sagert, Ph.D., Jonathan Terrett, Ph.D., Tony Ho, M.D., Demetrios Kalaitzidis, Ph.D.
CRISPR Therapeutics, 610 Main Street, Cambridge, MA, USA 02139

Abstract Figure 2: Healthy Donor-derived CAR-T Cells Offer Benefits Over Figure 4: CRISPR-Edited Anti-CD33 CAR-T Cells Exhibit Specific and Potent Figure 5: CRISPR-Edited Anti-CD33 CAR-T Cells Secrete Effector Cytokines
Autologous Approaches Cell Killing of AML Cells In Vitro in the Presence of AML Cells In Vitro
Acute myelogenous leukemia (AML) has a high mortality rate and remains difficult & PP &
to treat, making ngw treatment approachgs crlt.lcgl. Chimeric an'tlgen receptor T. sefore patient Diagnosis After patient Diagnosis A MV4-11 C A 20000- B 1000-
(CAR-T) cell therapies have shown impressive clinical responses in B-cell neoplasia.
However, comparable successes have not been reported to date in myeloid Autalogaus: patient derived WEEKT WEEK2 WEEKS - - - - _. 8001
YEVET, comparabe ave not ported to cate In my Unstained CD33 KO CD33 WT : CD33KO-Mv4-11 7 15000 =
malignancies, potentially due to difficulty in manufacturing efficacious CAR-T cells > g 600-
from AML patients and lack of a suitable tumor antigen for AML. To address these 7 o coss ‘ MvV4-11 £ 100001 o
issues, we have developed allogeneic CAR-T cells from healthy donors targeting the 4 D ol T T S | ‘ THP-1 uz?: a 400-
CD33/Siglec-3 antigen, a protein expressed on most AML cells and subpopulations g oo e b 7 — 5000 200-
<
in the majority of AML patients at presentation and relapse. Allogeneic anti-CD33 Allogeneic: healthy-donor derived o ‘ KG-1 h L
CAR-T cells were produced from healthy donor-derived T cells using CRISPR/Cas9 o Z ] N R T T e P 0= ' ' ' 0 '
. . . % = Allogenelc CAR-T allows for Comp-BL2-A : PE-cdl33-A Comp-BL2-A - PE-cd33-A Comp-BL2-A * PE-cd33-A 1000 10 10 10 s Ny Ny N '\y \r \r \r
gene editing. In these cells, the TRAC locus was disrupted to reduce the risk of graft g T L e e e > > <© Q0 0 0 O Q0 < <
H P H > f manufacturing failure, savin 06, Qt» Q?, A é’ Q'> Q?, A
versus host disease (GvHD). At the same time, a CAR construct targeting CD33 was = ;ﬁents valuablg e whicf:g CD33 CD33 o o
inserted site-specifically into the TRAC locus. In addition, the beta-2-macroglobulin 3 Toalle  Mancfacture \ 100+ Doses emtment their disease could progress Ratio Effector:MV4-11 Ratio Effector:MVv4-11
locus was disrupted to prevent clearance of the allogeneic CAR-T cells by the host
immune system. These allogeneic anti-CD33 CAR-T cells showed potent effector B Mv4-11 CD33KO-MV4-11 b 100- Mv4-11 TCR" T Cells W8 CRISPR-CAR33-1
act|V|tY in vitro against human AML-Qerlved cell lines, fa\s mgasured by both tumor The function of autologous CAR-T cells depends on the health of the donor and 100- < 80 Bl TCR'B2M Tcells Il CRISPR-CAR33-2
cell lysis and effector cytokine secretion. The allogeneic anti-CD33 CAR-T cells also : . . . I < _ o _
L quality of the T cells, which are often compromised due to disease and prior lines 80- 2 60 Effector cytokine secretion in response to target cell engagement was also examined. (A)
potently reduced AML tumors in vivo in xenograft mouse models. y ,, . = 3 _
of therapy. An “off-the-shelf” allogeneic CAR-T cell approach allows for the B co- 3 40 CRISPR-CAR33-1 and CRISPR-CAR33-2 both secrete high levels of IFNy when exposed to target
controlled manufacturing of product from healthy donor T cell populations. [ 8 50- R cells. (B) However, CRISPR-CAR33-1 secretes higher levels of IL-2 than CRISPR-CAR33-2.
I s £ Benefits of the allogeneic approach include off-the-shelf administration, more = 40- 0__F;____
Figure 1: CRISPR-Edited Allogeneic CAR-T Cells for CD33* otent starting material, a more consistent product, broader access, and flexible S b ' ; ' , . . . .. .
g ) i g no™ & Matertdl, P ’ ’ 20- 0.00 0.25 0.50 0.75 1.00 Figure 6: Allogeneic Anti-CD33 CAR-T Cells Eliminate AML Cells In Vivo
Malignancies dosing (e.g., re-dosing).
Anti-CD33 0- THP-1 30007
- . . 100-
CAR : : : . N N oY oV a7 S A Y LD
e | R Figure 3: Development of CRISPR-Edited Allogeneic Anti-CD33 < “v_&"'@si”@sﬁ”@sﬁ”&«"'qyc q'ds?’ds?’ds?’ £ 80 2500-
disruption . disruption CAR-T Cells N «Q.\cgzq" éq-' éq-' SR é«é«é« § 60+ ""E -®- No Treatment
) @ & @ & 3 40 2000+
No RNP CRISPR-CAR33-1 ¢ ec ¢ o c s £ - CRISPR-CAR33-1 - 1x10” cells/mouse
) : : 204
T 1:1 Effector:Target Cell ratio oo % 1500- CRISPR-CAR33-1 - 2x107 cells/mouse
) ) (A) In order to test the specificity of allogeneic anti-CD33 0.00 0.25 0.50 0.75 1.00 g N=5 mice for the control and low dose groups
: P CAR-T cells, an MV4-11 AML-derived cell line lacking KG-1 € 1000+ N=3 mice for the high dose group
o CD33 was produced via gene disruption with 100- a
CRISPR/Cas9. Surface CD33 expression in the CD33 _ 500
CAR insertion < knock-out cell line (CD33 KO) and the parental control ® 807
S ' D33 WT) is shown. (B) 2 of 3 anti-CD33 CAR-T cell g 607 0
IXOKT . (CD33 WT) is shown. (B) 2 of 3 anti-CD33 CAR-T ce 3 40- 0 10 20 30 40 50 60 70 80
RS i TN populations show selectivity for CD33, killing MV4-11 =
cells, but not CD33 KO MV4-11 cells. (C) Additional AML © 201 Study Day
) ) cell lines also express CD33, as shown compared to an 0 - - - - CRISPR-CAR33-1 was then tested against a THP-1 tumor xenograft model in NOG mice.
é o L £ AML cell line with genetic disruption of the CD33 locus 0.00 025 050 0.75 1.00 Subcutaneous THP-1 tumors were allowed to grow to 50 mm?3, at which point allogeneic
* Improve persistence in the allogeneic * Prevent GvHD via TCR disruption (iD33K%-M::/4-t1 1t). (_D) ALI.o'gteneic.a n:i'ﬁDiifABg_ Cet”Sd Ratio T Cells:Target Cells anti-CD33 CAR'Thce|_|5dVYere Lnjethed in'traveno‘uzly(‘i;;[gpt;ec;n;;g IUFFOF. V0|U(fjne|7 '\|"V|-(|e|;e1
. . ) show robust cytotoxic activity against all of the indicate + measured over the indicated observation period. - -1 eliminated a -
setting with B2M knock-out to * Improve safety and potency by precise cell lines, unlike TCR* T cell and TRACB2M- T cell controls TR T cells oA t No rel b d i
e||m|nate MHC | expression insertion of CAR construct into TRAC locus > ’ . - TCR B2M T cells -+ CRISPR-CAR33-2 umaors. ore apse was opserved.
_ . _ _ CAR (rCD33 binding) .
CRISPR-edited allogeneic CAR-T cells are produced by targeted disruption of the TRAC Conclusions
locus with concomitant insertion of an anti-CD33 CAR cassette into the TRAC locus by Multiple anti-CD33 CAR constructs were screened in human primary T cells to
homology-directed repair. TRAC gene disruption leads to loss of surface expressed identify ones with high surface staining. CAR surface expression is shown for three * CRISPR-edited allogeneic anti-CD33 CAR-positive T cells can be generated from healthy donor T cells * CRISPR-CAR33-1 CAR-T cells eliminate AML cells in a xenograft mouse tumor model
'(Ij'CRaB comp:cle;l( ar[;(;I\r/(Ieduceslth(e;| risklof grafft vefrsus host dise;?\(/lalf'(éle D)c.I T;rget;:d ; constructs selected for further evaIuationI:I CRISPII(R—CAR.:;3—1,(;;RISII:R—CAR33—2, and * Allogeneic anti-CD33 CAR-T cells can potently and specifically kill CD33-expressing AML cells in vitro * Allogeneic CAR-T cells targeted towards CD33 hold promise for the treatment of AML,
isruption of the gene leads to loss of surface expresse and the reduce CRISPR-CAR33-3. No RNP represents T cells mock transfected without Cas9:sgRNA _ _ a disease with substantial need of new treatment abproaches
risk of rejection of allogeneic CAR-T cells by the host immune system. ribonucleoprotein (RNP). * CRISPR-CAR33-1 CAR-T cells displayed robust IFNy and IL-2 secretion when exposed to target cells PP




