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Eigure S1: Mutations in the CD3¢ basic rich stretch impair lipid binding in vitro

(A) Basic amino acids mutated to neutral charge are highlighted in red.

(B) 293T cells were transfected with titrating amounts of CD3¢ chain plamsid DNA along with constant amount of AND TCR. TCR expression
was normalized to CD3e" chain. n=3 independent experiments. *p<0.05 for CD3e™! at 1ug CD3 vector.

(C)Phogrin-4 cells were transduced with chimeric CD3¢ chain encoding the OKT human CD3¢ ecto domain and mouse CD3¢ cytosolic domain
that encodes either m1, m2, m3 or wild-type basic anchor residues and empty vector. Efficiency of TCRB/human CD3g chain pairing or TCRp/
mouse CD3¢ chain pairing and expression was measured by OKT and 2C11 staining. The ratio of expression was determined for each
experiment and compared to wild type. Shown is the mean of 4 independent experiments.

(D) Schematic representation of the CD3-2A constructs in the MSCV-IRES-GFP (pMIG) or the MSCV-IRES-Ametrine (pMIA) vector and a
diagram depicting the retroviral stem cell gene transfer technique.

(E) Ragmice were reconstituted with CD3e{ KO bone marrow transduced with either CD3e"-TFP or CD3e™m3-TFP retrovirus. After 5 weeks
peripheral CD4*CD25- T cells were isolated by cell sorting. Lipid membrane dye (DIL) was added (quenching CD3¢-TFP in membrane) then at
designated time, laser bleach the dye and calculate percent recovery of TFP in membrane (dequenching) (** p<0.001, *p<0.01 by one-way
ANOVA, Dunn’s Multiple Comparison Test).

(F)T cells expressing either AND TCR CD3e"-TFP or CD3¢™3-TFP were isolated as described in E. Quenching Ecger (%) was calculated as the
change in TFP fluorescence at the plasma membrane between pre- and post-R18 labeling scans. CD3e™3-TFP exhibits less quenching than
CD3e™-TFP (21% and 9.1%, respectively), while no TFP quenching is observed in the absence of R18 acceptor (no R18) (n=31 cells for
CD3e"-TFP; n=59 for CD3¢m3-TFP; n=18 for no R18; *** p<0.0001 by unpaired two tailed t test).

(G) CD3e-TFP fluorescence was determined and then a lipid membrane dye was added (time 0) to determine percent loss of TFP (Quenching).
If CD3e-TFP is in close proximity of the lipid dye, quenching will occur or in the case of laser bleaching, fluorescent de-quenching will occur. ***
p<0.0001 by one-way analysis of variance (n=80-100 cells per group).
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_Figure $2: Mutations in the CD3¢ basic rich stretch impact TCR signaling and survival

(A) Total cellularity was calculated for the DN3 and DN4 thymocyte population.
(B) Gating strategy for DN3/4 thymocytes. DN3/4 and DN4 thymocytes were analyzed for TCR expression (n=18-20 mice per
group). RFI-Relative Fluorescent Intensity.

(C) DN4 thymocytes were analyzed for basal pERK and (n=18-20 per group). RFI-Relative Fluorescent Intensity.

(D) DN4 thymocytes were analyzed for basal pAKT-473 and pS6 (n=9-14 per group).

(E) DN3 and DN4 thymocytes were analyzed for Bcl-2 expression (n=14). RFI-Relative Fluorescent Intensity.

(C)
Gated on DN4
1007 m2° only
5 801 wt
2 Em1
E 601 m2
2 Em3
= 401
[0
O 201
[OF Lo ; " "
0 102 10% 104 105
pERK RFI
180_ *kk NS *kk
160] o
o {e* °
$S140] 2, -*
5 e L2
+= 120
i ]
3 5100 & T 82
oL, Tttt =
E [ ] [ ]
80d °
| °
604
m1 m2 m3



(A) Spleen
6000+ 6000+
i 5000+ a . o 5000+
] « T | T
o 4000+ T or 4000 *
= 1 Kk = 1 *%
L 3000 L 3000+ —_—
S 5000, B 5000 ]
L)2000i L)ZOOOi
1000+ 1000+
0 T T T O T T T
wt ml m2 m3 wt m1 m2 m3
B
®) ns 4
51 ] T
5 Jhnmf & 8T
€ ] €
=] =]
; S 3 i S 2] *%k
0 J *%* [T
o X 2 o X
5 -
o 14 o
(@) | O
0T m2 s 0T M m2 m3
(C)
- 1.57
25..31 _
. S
gézo-_ T 2 1.04 L
o & 1.07
L =151 Hkk *kk 3 2 e
€90 | - E
8 810- S 2 i
O @ | O = 0.51
a O 8 Kk
5 =
0 T T T 0 T T T
wt ml m2 m3 wt ml m2 m3
(D) (E)
37 ¥ NS ns Gated on DP
100 = wt
?
° g' g 801 EmZ o
§8 4] " ... N =
O ¢ ° £ [a)
25 . . = 40/ S
88 ®e '~: O 20
E(E 4. s = '::' 0 P
- . 0102 10° 104 108
ﬁ ' CD5 RFI
O ) .l T T
wt m1l m2 m3

[Percent of WT]

LN
6000+
T 50001 —.
= ) * Kk
o 4000 I 7
O 4
= 30004 |2
g ]
5 2000
1000
wt m1 m2 m3
7_
. 67
(0]
g %L ms
g © 4' * ns
= O
3 %3 I
T 21
a
O 11
0 Wt mi m2 m3
257
¢§§20'_ = T
£l = H
Eg ]
8 210-
o5
5_
O T T T
wt m1 m2 m3
1401
1204 o
1004 %= g&=mz=
P
80 °.' -!3
601 o8
m1 m2 m3

Eigure S3: Mutations in the CD3¢ basic rich stretch impact thymocyte maturation
(A) Peripheral CD4* and CD8* ratios and cell numbers were calculated for each Rag”~ mouse reconstituted with CD3e"t and
CD3¢e mutant transduced bone marrow
(B) The ratio and cell number of Foxp3*CD4* cells found in the spleen and peripheral lymph nodes
(C) TCR expression was measured for CD4* and CD8* T cells in the spleen and peripheral lymph nodes. Statistical Analysis was
performed using Mann Whitney t-test.
(D) Total mature CD8 thymocyte ratios (CD24'c CD8*) were calculate. Combined data are shown (n=24-31 mice per group) from at
least 5 independent experiments
(E) Lower CD5 expression within the DP thymocytes further indicates lower basal TCR signaling in CD3¢ mutant cells.
CD4*CD8* DP thymocytes were analyzed for CD5 expression. Representative and combined data shown (n=16-25 mice
per group) from at least 5 independent experiments. RFI-Relative Fluorescent Intensity.
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Eigure S4: Mutations in the CD3e basic rich stretch does not impact thymocyte diversity but impacts clonality

(A) CD4*CD24"°TCR* thymocytes and CD4*CD25- TCR* spleen cells. (B) were sorted, pelleted and snap frozen then sent to Adaptive
biotechnology for VB TCR sequencing. Ratios of each Vp are indicated for individual mice in stacked bar graph (n=3 mice per group). (C)
Total number of productive reads for each mouse in the thymus and periphery. (D) The average CDR3 length was determined for each
group in the thymus and periphery. The average CDR3 amino acid length of the TCRs is significantly shorter (p<0.001) in peripheral CD4*
CD3 T cells (p<0.001). (E) Clonality differences were determined between each group for each organ and by comparing matched thymus
and peripheral samples (n=3 mice per group).



