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Fig. S1. Decreased viability of Dp1Tyb mice. A, Coefficient of variation (standard deviation/mean) for all
numerical parameters analysed shown as violin plots, with horizontal lines indicating median and 25™ and 75"
centiles. There are no significant differences between WT and Dp1Tyb measurements. Note the medians
differ between females and males because some tests were carried out on only one sex (e.g. flow cytometric
analysis was only carried out on females). B, Number of WT and Dp1Tyb mice recovered at weaning. C, Fat
mass and lean mass of WT and Dp1Tyb mice (cohort 1) determined using ECHO-MRI. D, E, Weights of
organs determined at 16 (D) and 57 (E) weeks of age. Horizontal lines indicate mean. * 0.01 < g < 0.05; **

0.001 < g <0.01; **** g <0.0001.
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C J20 Wildtype Dp1Tyb

Fig. S2. Pathological changes in spleens and livers of Dp1Tyb mice. A, Sections of spleens from WT and Dp1Tyb mice
(cohort 1) stained with haematoxylin and eosin showing increased extramedullary haematopoiesis in Dp1Tyb mice (white
arrows). B, Sections of livers from WT and Dp1Tyb mice (cohort 1) stained with haematoxylin and eosin showing prominent
vessels (white arrow) and bile duct hyperplasia in Dp1Tyb mice (black arrows). C, Immunohistochemistry staining of Ap-
positive extracellular plaques (brown) in the CA3/dentate gyrus region of the hippocampus of a 42-week old J20 mouse
used as a positive control, and in 57-week old WT and Dp1Tyb mice. Images shown at low (10x) and high (40x)
magnification. Intracellular AB-positive staining was evident in the J20 CA3 pyramidal neurons only; both WT and Dp1Tyb

mice were negative for intracellular CA3 neuronal Ap staining.

C
o
-+

©

&

—
qg
£

>

o

©
-+

C

O

&
9

Q

Q

>
(Vp)]

[ )

(7}

=
82

C

©
<

(©)

()
>
(%)
n

()
O

(@)
>

Q

(7}

©

Q
0
()]




Disease Models & Mechanisms: doi:10.1242/dmm.049157: Supplementary information

- *
07 xxx 1o 06 — 4 095 ** = wr
*xx . — [ DpiTyb
< < g3 0.94
= 100 - <1001 —_ =
£ £ % 0.4 S r 0.93
< = 2 w
o~ O e}
(i
S 90- Q 901 X o2 o 0.92
> 1
T %)) 0.91
80 80 - 0.0 0 0.90
— 8 6 Z100- 2100-
L E L E o 80- 5 804
SE ¥ SES| o + E o _:_ %60'—6—_'_
A8 41 8 S g4 8 ° S _8_ ° E 8
5@ 8 — Q% S 404 H — 404
g5 8 T zse & 20- g 20-
S 5 = @
2 T T 24— an 0 T T = 0 T T
WT DpiTyb WT DpiTyb WT DpiTyp ™ WT DpiTyb
_100- 100- 6- 57
= < 804 5 80- Esl o _._ E4q
& 2 60- £ 60- S5 . %3_ — —‘—
B C
g 8 40- g 404 0 o °
LS 50 —6— 8 5 204 —8— ‘ > 31 > 27
“ o S o 2 1
T T T T T T T T
WT Dp1Tyb WT DpiTyb WT  DpiTyb WT  DpiTyb
C 30. -o- Dp1Tyb D 150 1 54 250
= O wr s 4 <200
S £ 100- g g
£ 201 £ £ 3 e 5150
N— ~ m
3 2 224 <£.100
© 10+ T 507 S @
o s c
3 B & 11 < 50
0]
0 . | y y ; O“E.z_l:-_ Q@ 0= o > > @ 0~ @
0 15 30 60 120 PN S S FOSC &
time (min) oM ¢ & P 096‘ & & s &
R NGV S
RO ¥
E 304 A WT 800 60
151 [ DpiTyb xx
— * —
< ® 3 < 600+ =y
3 8 g 20- =} 3 40
£ 107 é 3 o ]
E —'— @ S, 400 =
© ©
8 o § —'— 2 101 I < 207
g 54 o g 200- .
0]
0 T T T T 0- N (Z;\\o & 0- Q S é\ L &0 0= @o 6‘\0
WT Dp1Tyb WT Dp1Tyb R N vo¥ ¥ X & RSN
L2 (\1:\ S ®+ N
\.& QJQ ’(\'bf Q\Q '\O\'fb
<0 '&(‘ ?\Q @:z’,\\
> ©
®
F 10000 200 - — 25000 - 0.6+
= © = E o _ o
£ 8000 - . S 1504 o 2 20000+ _8_ _'_ - £,
g 6000+ g ) = £ 15000+ ° _'_ 2
=z S 100 ° g <
£ 4000- S X © 10000- £ o e H
& B4 8 s0 S 3 027 —
S 2000+ T 3 V7 £ 5000+ £ %
1808 5 |lad 4 5 0 °
—0——T— = T T T T . T T T T
WT Dp1Tyb WT Dp1Tyb WT Dpi1Tyb WT Dp1Tyb WT Dp1Tyb WT Dp1Tyb WT Dp1Tyb WT DpiTyb
Female Male Female Male Female Male Female Male

Fig. S3. Calorimetry, echocardiography, glucose tolerance and plasma clinical chemistry of Dp1Tyb mice. A, MeantSEM
CO; production (VCO,), O2 consumption (VO;), heat production (H), movement speed and respiratory exchange ratio (RER) of
WT and Dp1Tyb mice (cohort 1). B, End-systolic diameter, end-diastolic diameter, stroke volume, ejection fraction, fractional
shortening, cardiac output, left ventricular inner diameter in diastole (LVIDd) and left ventricular inner diameter in systole
(LVIDs) in WT and Dp1Tyb mice at 57 weeks of age (cohort 5) determined by echocardiography. Horizontal lines indicate mean.
C, Mean+SEM blood glucose level in WT and Dp1Tyb mice (cohort 1) injected with 20% glucose solution. D, MeantSEM
concentrations of the indicated analytes in the blood of free-fed WT and Dp1Tyb mice (cohort 1). E, Levels of glucose in fasted WT
and Dp1Tyb mice (cohort 2). F, Levels of the indicated hormones in the blood of fasted WT and Dp1Tyb mice (cohort 2).

Horizontal lines indicate mean. * 0.01 < g < 0.05; ** 0.001 < g < 0.01; *** 0.0001 < g < 0.001; **** q < 0.0001.
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Fig. S4. Haematology of Dp1Tyb mice. Mean corpuscular haemoglobin concentration (MCHC), cell haemoglobin
concentration mean (CHCM), red blood cell distribution width (RDW), haemoglobin distribution width (HDW),
platelet concentration, mean platelet volume (MPV), platelet distribution width (PDW), plateletcrit (PCT),
percentage of neutrophils, lymphocytes, monocytes, eosinophils, large unstained cells (Luc) and basophils in the

blood of WT and Dp1Tyb mice (cohort 1). ** 0.001 < g < 0.01; **** g < 0.0001.
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Fig. S5. Flow cytometric gating strategies for analysis of bone marrow, thymus, lymph nodes, and blood. Cell types

were identified using the following gating strategies. A-C, Bone marrow. A, plasma cells (B220°CD138"), pro-B (B220"CD2"
IgM"), pre-B (B220*CD2*IgM’), immature (B220"CD2*IgM*IgD"), mature (B220+CD2+|gM+|gD+) B cells. B, Lineage” cells (B220°

CD3cMac1'Gr-1) were subdivided into pro-erythroblasts (ProE, CD71*Ter119°), EryA (Ter119"CD71'FSC"), EryB

(Ter119"CD71*FSC") and EryC (Ter119"CD71°FSC") erythroid progenitors. C, immature (Lineage CD41*CD42d") and mature
(Lineage'CD41*CD42d") megakaryoblasts. D, E, Thymus. D, Double negative (DN) thymocytes defined as Lineage (CD4
CD8TCRBTCRy5Gr-1"CD11b"CD11c'Dx5'Nk1.1'B220°) and Thy1.2* were subdivided into DN1 (CD44*CD257), DN2 (CD44
*CD25"%), DN3 (CD44'CD25%) and DN4 (CD44°CD25"). E, TCRyd thymocytes (TCRBTCRy5'CD4°CD8’), TCRys cells were
subdivided into double positive (DP, CD4"CD8"), CD4" single positives (SP, CD4"CD8’), CD8" intermediate single positives
(ISP, CD4"CD8*TCRp’), and CD8" SP (CD4CD8*TCRp"). F-H, Peripheral (F) and mesenteric (G) lymph nodes and blood (H).
v8 T cells (TCRBTCRy5'CD4°CD8’), TCRy&™ cells were subdivided into CD4" (TCRB'CD4*CD8’) and CD8" (TCRB*CD4CD8")
T cells, B cells (TCRBTCRy5B220%IgM*IgD"). I, Blood. Lineage  cells (B220°CD4 CD8") were subdivided into NK cells
(CD11b"F4/80'NK1.1%), neutrophils (CD11b"°F4/80Ly6G*SSC"), dendritic cells (CD11b"°F4/80°CD11c*) and monocytes

(CD11b"°F4/80°CD11c’Ly6C*). Numbers show percentage of cells falling into indicated gates.
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Fig. S6. Flow cytometric gating strategies for analysis of spleen and peritoneal cavity. Cell types were
identified using the following gating strategies. A-F, Spleen. A, plasmablasts (B220"CD138"), plasma cells (B220
CD138"), transitional B cells (B220"CD93") were subdivided into type 1 (T1, IgM*CD23"), T2 (IgM*CD23") and T3

(IgM°CD23*), mature B cells (B220*CD93") were subdivided into follicular (IgM*CD23+) and marginal zone (IgM

*CD23'CD21%) B cells. B, Germinal centre (GC) B cells (B220°Fas”), IgM memory B cells (MBC) (B220"Fas’igM
*IgG1"CD73*PD-L2*) and 1gG1 MBC (B220*FasIgM1gG1*CD73*PD-L2%). C, & T cells (TCRR TCRy5*CD4'CD8)),
TCRB*TCRyS cells were subdivided into total (CD4*), naive (CD4'CD44°CD62L*) and effector (CD4
*CD44"CD62L") CD4* T cells, T follicular helper T cells (CD4*PD-1*), regulatory T cells (CD4*CD25"CD62L" °" "),
total (CD8"), naive (CD8'CD44 CD62L"), central memory (CD8"'CD44*CD62L") and effector memory (CD8*CD44
*CD62L°) CD8" T cells. D, Lineage™ cells (B220°CD3¢’) were subdivided into macrophages (CD11b"CD11¢*F4/807),
NK (CD11b°F4/80'NK1.1%), neutrophils (CD11b*F4/80'Ly6G*SSC"), dendritic cells (CD11b*F4/80°CD11c*) and
monocytes (CD11b*F4/80°CD11¢") subdivided into Ly6C" and Ly6C" cells. E, Lineage™ cells (B220°CD3¢'Mac-1-
Gr-1) were subdivided into pro-erythroblasts (ProE, CD71'Ter119°), EryA (Ter119"CD71'FSC"), EryB
(Ter119"CD71*FSC") and EryC (Ter119"CD71°/FSC") erythroid progenitors. F, immature (Lineage CD41*CD42d")
and mature (Lineage'CD41"CD42d") megakaryoblasts. G, Peritoneal cavity. B1a (B220°"CD5°'CD23"), B1b (B220
*CD5CD23") and B2 (B220"CD5CD23") B cells and T cells (B220"CD5"). Numbers show percentage of cells falling

into indicated gates.
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Fig. S7. Flow cytometric analysis of bone marrow cells in Dp1Tyb mice. A, MeantSEM number of cells in the
bone marrow of WT and Dp1Tyb mice (cohort 4) (2 tibia and 2 femurs/mouse), showing total cells, pro-B, pre-B,
immature (Imm) and mature B cells, plasma cells (PC), pro-erythroblasts (ProE), EryA, EryB and EryC erythroid
progenitors, and immature (Imm) and mature (Mat) megakaryoblasts (MK). B, MeantSEM percentages of the

populations shown in A. * 0.01 < g <0.05; ** 0.001 < g <0.01.

Disease Models & Mechanisms ¢ Supplementary information



Disease Models & Mechanisms: doi:10.1242/dmm.049157: Supplementary information

B cells
0 * *
o 4 504 7 0.25q *¥% 2.0 0.109 — 0.005
1§ 3 40 0.20 15 0.08 0.004
S olxxxx  xx x%x 30 0.15 10 0.06 0.003
E 1l — — — 20 0.10 0.04 0.002
51 10 0.05 05 0.02 0.001
X0 0 0 0 0 0
T1 T2 T3 Mz FO PB PC GC IgM MBC IgG1 MBC
T cells Myeloid cells
*%
& 20 3 —_— 25
S 2,0
Q o 2 *
] 15 EEEX #x 2 *HK S 54— ¥* ¥
2 10 - g
E :
= b5
(o)
X 0 0 -
CD4+ CD4+ CD8* CD8* Treg Treg CD4+* Tfh CD8* CD8* yd NK Ly6Ch Ly6C° DC Neut Macrophages
naive naive CD62L* CD62L" eff CM EM mono  mono
Erythroid cells Megakaryocytes
1.0 25%% 30 204 %%
] — 1 WT
9 0.8 1.5
o 06 2 B Dpi1Tyb
> XXKH 1.0 XXKXK
= 04 1o Jrxex 22
S 02 _ 0.5
D 0
0
ProE EryA EryB EryC Imm  Mat
MK MK

Fig. S8. Flow cytometric analysis of splenocytes in Dp1Tyb mice. MeantSEM percentages of transitional type 1 (T1),
T2, T3, marginal zone (MZ), follicular (FO), germinal centre (GC) B cells, plasmablasts (PB), plasma cells (PC), IgM and
IgG1 memory B cells (MBC), and total or naive CD4" or CD8" T cells, CD62L" or CD62L" regulatory T cells (Treg), CD4"
effector (eff) T cells, T follicular helper (Tfh) cells, CD8" central memory (CM) and effector memory (EM) T cells, y8 T cells,
NK cells, Ly6C" and Ly6C" monocytes (mono), dendritic cells (DC), neutrophils (Neut), macrophages, pro-erythroblasts
(ProE), EryA, EryB and EryC erythroid progenitors, and immature (Imm) and mature (Mat) megakaryoblasts (MK) in the

spleen of WT and Dp1Tyb mice (cohort 4). * 0.01 < q < 0.05; ** 0.001 < q < 0.01; *** 0.0001 < q < 0.001; **** g < 0.0001.
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Fig. S9. Flow cytometric analysis of blood, lymph nodes and peritoneal cavity in Dp1Tyb mice. A-C, (A)
Mean+SEM percentages of B cells, CD4*, CD8" and vy5 T cells, dendritic cells (DC), Ly6C* monocytes (mono), NK
cells, and neutrophils (Neut) in the blood, (B) peripheral lymph nodes, and (C) mesenteric lymph nodes of WT and
Dp1Tyb mice (cohort 4). D, Mean+SEM percentages of B1a, B1b and B2 B cells and T cells in the peritoneal cavity

of WT and Dp1Tyb mice (cohort 4). * 0.01 < q < 0.05; ** 0.001 < q <0.01; **** g < 0.0001.
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Fig. $S10. Flow cytometric analysis of thymocytes in Dp1Tyb mice. A, MeantSEM number of cells in the

thymus of WT and Dp1Tyb mice (cohort 4), showing total cells, DN1, DN2, DN3, DN4, DP, CD4*SP, CD8*SP,

CD8*ISP and TCRy&" thymocytes. B, MeantSEM percentages of the populations shown in A. * 0.01 < g < 0.05;

**0.001 < g <0.01; *** 0.0001 < g <0.001; **** q <0.0001.
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Fig. S11. Elevated zero maze and grip strength tests.

A, Mean+SEM time spent in the open and closed arms of an elevated zero maze by
WT and Dp1Tyb mice (cohort 3). B, Grip strength of WT and Dp1Tyb mice (cohort 1)
determined using all four limbs at 9 and 15 weeks of age. Horizontal lines indicate

mean.
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Table S1. Statistical Analysis.

Click here to download Table S1

Table S2. Dp1Tyb mice have abnormal heads, snouts, lips and gait. A, Table shows numbers of
mice that gave the expected or not expected result in each of the tests in the Combined SHIRPA and
Dysmorphology (CSD) tests. Dp1Tyb and WT mice were tested at 9 and 15 weeks of age (cohort 1).
Test showing statistically significant differences (q<0.05) between Dp1Tyb and WT mice at either 9 or
15 weeks or both are highlighted in yellow. B, Locomotor activity measured as meantsem number of

squares entered by the mouse in 30s.

A
9 weeks 15 weeks
WT Dp1Tyb WT Dp1Tyb
Test As Not as As Not as As Not as As Not as Comments
expected | expected | expected | expected | expected | expected | expected | expected
Tail 19 1 14 6 17 4 10 10
Coat 20 0 20 0 21 0 20 0
Forelimbs 20 0 20 0 21 0 20 0
Hindlimbs 20 0 20 0 21 0 20 0
Vibrissae 19 1 20 0 21 0 20 0
Head 18 2 11 9 19 2 8 12 Abnormal
shape
Ears 20 0 20 0 21 0 20 0
Snout Size 20 0 9 11 20 1 13 7 Decreased
Activity (body 19 1 17 3 21 0 18
position)
Tremor 20 0 17 3 3 18 14 6 Tremor
present
Faecal pellet 19 0 20 0 21 0 20
Feet position in 20 0 16 4 21 0 20
jar
Transfer Arousal 20 0 18 2 21 0 18 2
Gait 20 0 14 6 20 1 6 14 Lack of fluid
movement
Tail Elevation 20 0 20 0 21 0 20 0
Startle Response 10 0 9 1 20 1 14 6
Trunk Curl 20 0 19 1 21 0 20 0
Limb Grasp 20 0 17 3 21 0 19 1
Visual Placing 10 0 20 0 21 0 20 0
Body Tone 20 0 20 0 21 0 17 3
Limb Tone 20 0 17 0 16 5 14 6
Paws 20 0 20 0 21 0 20 0
Digits 20 0 20 0 21 0 20 0
Nail 17 3 20 0 21 0 20 0
Skin 20 0 20 0 21 0 20 0
Teeth 20 0 20 0 21 0 20 0
Genitalia 20 0 20 0 21 0 20 0
Mouth 20 0 18 2 21 0 20 0
Morphology
Lip Morphology 18 2 6 14 21 0 19 1 Abnormal
shape
Salivation 20 0 20 0 21 0 20
Contact Righting 20 0 20 0 20 1 20
Negative 20 0 16 4 21 0 17
Geotaxis
Vocalization 18 2 20 0 21 0 20 0
Aggression 17 3 20 0 20 1 20
Head Bobbing 20 0 20 0 21 0 20
B
9 weeks 15 weeks
WT Dp1Tyb WT Dp1Tyb
Locomotor Activity | 5 55,4 o7 30.15+1.86 20.45:123 | 2238253
(Meantsem)
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Table S3. Dp1Tyb mice have abnormally shaped heads. Table shows numbers of
Dp1Tyb and WT mice that were assessed as being normal or abnormal for each of the
features listed from X-ray analysis of mice tested at 14 weeks of age (cohort 1). Test
showing statistically significant differences (q<0.05) between Dp1Tyb and WT mice is

highlighted in yellow.

WT Dp1Tyb
Normal | Abnormal | Normal | Abnormal Comments

Skull shape 19 1 0 20 Abnormal shape
Zygomatic bone 19 1 19 1
Maxilla 19 1 13 7
Clavicle 20 0 20 0
Scapulae 20 0 20 0
Humerus shape 20 0 20 0
Fusion of ribs 20 0 20 0
Shape of ribs 20 0 20 0
Vertebrae shape 19 0 19 0
Fused vertebrae 19 1 19 1
Processes on 20 0 20 0
vertebrae

Joints 20 0 20 0
Syndactylism 20 0 20 0
Brachydactyly 20 0 20 0
Digit integrity 20 0 20 0
Pelvis 18 2 16 4
Femur shape 20 0 20 0
Fibula 20 0 20 0
Tibia 20 0 20 0
Radius 20 0 20 0
Ulna 20 0 20 0
Mandibles 19 1 20 0
Teeth 19 1 19 0
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Table S4. Dp1Tyb mice have increased splenic extramedullary haematopoiesis, portal tract anomalies in the liver and otitis

media. Table shows incidence of tissues with an appearance considered microscopically within normal limits and tissues where

pathological findings are present. Pathological findings may be spontaneous background lesions expected in the strain of mouse or

considered specific to the genotype of the animals. Pathological analysis on WT and Dp1Tyb mice in cohort 1 was carried out at 16

weeks of age. Significant findings (different from variations in spontaneous C57BL/6J background pathology) in Dp1Tyb mice were

increased splenic extramedullary haematopoiesis, portal tract anomalies in the liver and otitis media. These are highlighted in yellow.

Females

Males

WT

Dp1Tyb

WT

Dp1Tyb

Tissue

Within
normal
limits

Pathological

findings
present

Within
normal
limits

Pathological
findings
present

Within
normal
limits

Pathological

findings
present

Within

normal

limits

Pathological
findings
present

Comments

Salivary gland

4

0

3

1

2

2

5

0

Lungs

Increased perivascular inflammation in Dp1Tyb mice but considered within normal variation in background mouse strain.

Thyroid

Trachea

Parathyroid

Kidney

Pelvic dilatation and inflammatory cell infiltrates seen in both genotypes. Significance uncertain but considered within
normal variation in background mouse strain.

Heart

Tongue

Adrenal

Al O I |BS(N

2l OIS |-

ol VM |O|lO|O|O

Subcapsular cell hyperplasia in both genotypes but considered within normal variation in background mouse strain.

Liver

-

S |lw|lOo|Oo| 0 [Of|=|O|W

Significant lesion. Bile duct hyperplasia and prominent portal vasculature increased in Dp1Tyb mice. Not seen
spontaneously.

Pancreas

Fatty atrophy and inflammatory cell foci in Dp1Tyb mice but considered within normal variation in background mouse strain.

Gall bladder

Spleen

Significant lesion. Extramedullary haematopoiesis increased in Dp1Tyb mice.

Thymus

= |pd|lO|O| » |[W|O|O| d» |[O|O|O|N

[ N O N

Mesenteric
lymph node

o

Oesophagus

Duodenum

Jejunum

lleum

Colon

Caecum

Stomach

Bladder

Skin

Muscle

Eye

Brain

Ventricular dilatation more frequent in Dp1Tyb mice but considered within normal variation in background mouse strain.

Spinal cord

Pituitary

Sciatic nerve

Femur

Sternum

Nasal cavity

Harderian gland

Ear

I I N e R R RN N KN I T U I U B B I A B IOV B e B IOV B SO OV RN B B S S T B B e B e

o|o|o|lo|o|o|=|Oo|o|~|O|O|O|O|O|O|O|O|O|O| O ([O|&d]|=|O

Ofd[([h|lW|IA|A|WIA|[W[(AR[A|BD || |B|(BP(d(dM|dP| W |WIOIM|WlO IMNO|O|] O N[O |N

d|lO|O|O|O|O |-~ |O|=|O|O|O|O|O|O|O|O|O|O|O| O

Significant lesion. Otitis media in Dp1Tyb mice.

Uterus

Ovary

Alr([OlCO(w|d|D|IM|B(P|OIM|[D|D|OW|IdM|P|lOW[Id|[P|W|W| W | WIO|W[HM]| O

o|lolo|lo|=~|O|O|O|O|O|=~|O|O|O|O|O|O|=|O|OC|O|=

B I = e R ORI B B I I ST I i i B B B B B B IOV P ST N I = B> T I B )

oO|OoO|IN|O|=|O|O|OC|O|O|N|O|O|O|O|O|O|O|O|O|O|OC| O |[N[N|[OIMV| N |W|O|O| d» |O|O|O|wW

Testes

Tubular atrophy in both genotypes but considered within normal variation in background mouse strain.

Seminal vesicles

Epididymides

Prostate
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Table S5. No significant eye abnormalities in Dp1Tyb mice. Table shows numbers
of Dp1Tyb and WT mice that were assessed as being normal or abnormal for each of
the features or pathologies listed following eye examination at 15 weeks of age (cohort

1). There were no significant differences between Dp1Tyb and WT mice.

WT Dp1Tyb

Normal | Abnormal | Normal | Abnormal
eye 19 1 18 0
bulging eye 19 0 18 0
eye haemorrhage 19 0 18 0
eyelid morphology 19 0 18 0
eyelid closure 19 0 18 0
narrow eye opening 19 0 18 0
cornea 19 0 18 0
corneal opacity 18 2 17 1
corneal vascularization 19 0 18 0
iris/pupil 18 0 18 0
pupil position 18 0 18 0
pupil shape 18 0 18 0
pupil dilation 18 0 18 0
pupil light response 18 0 18 0
iris pigmentation 18 0 18 0
lens 18 0 18 0
lens opacity 18 1 16 2
fusion between cornea & lens 18 0 18 0
synechia 18 0 18 0
retina 18 0 18 0
retinal pigmentation 18 0 18 0
retinal structure 18 0 18 0
optic disc 18 0 18 0
retinal blood vessels 18 0 17 1
retinal blood vessels structure 18 0 18 0
retinal blood vessels pattern 18 0 16 2
persistence of hyaloid vascular 15 3 18 0
system
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Table S6. Comparison of phenotypes between human DS and Dp1Tyb and Dp1Yey mouse models of DS. Table shows phenotypes seen

in human DS and results of related phenotypic analysis in Dp1Tyb and Dp1Yey mice. Orange boxes indicate where the results of the mouse

phenotyping are different to human studies, blue boxes for differences between Dp1Tyb and Dp1Yey mice. ND, not determined.

Human DS

Dp1Tyb mice

Dp1Yey mice

Phenotype

Reference

Phenotype

Reference

Phenotype

Reference

Learning and memory deficits

(Grieco et al., 2015; Lott and
Dierssen, 2010)

Learning and memory deficits,
and electrophysiological
alterations

This study and (Chang et al.,
2020)

Learning and memory deficits,
and electrophysiological
alterations

(Aziz et al., 2018; Goodliffe et
al., 2016; Jiang et al., 2015;
Nguyen et al., 2018; Pinto et
al., 2020; Raveau et al., 2018;
Souchet et al., 2019; Yu et al.,
2010a; Zhang et al., 2014)

Locomotor deficits (Cardoso et al., 2015; Malak Locomotor deficits This study Locomotor deficits (Aziz et al., 2018; Goodliffe et
et al,, 2015) al., 2016; Watson-Scales et
al., 2018)
Impaired sympathetic (Fernhall and Otterstetter, ND Impaired sympathetic (Patel et al., 2015)
innervation 2003; lellamo et al., 2005) innervation
Disrupted sleep (Grieco et al., 2015) Disrupted sleep This study Disrupted sleep (Levenga et al., 2018)
Alzheimer’s disease (Wiseman et al., 2015) No amyloid deposition This study ND

Congenital heart defects

(Vis et al., 2009)

Congenital heart defects

(Lana-Elola et al., 2016)

Congenital heart defects

(Li et al., 2007; Liu et al.,
2011)

Craniofacial alterations

(Vicente et al., 2020)

Craniofacial alterations

This study and (Toussaint et
al., 2021)

Craniofacial alterations

(Starbuck et al., 2014;
Takahashi et al., 2020)

Decreased stature (Korenberg et al., 1994; Reduced length of body, tibia This study and (Thomas et al., | ND
LaCombe and Roper, 2020) and femur 2020)
Decreased bone mineral (Baptista et al., 2005; Costa et | Decreased bone mineral This study and (Thomas et al., | ND

density

al., 2018; LaCombe and
Roper, 2020)

density

2020)

Increased body fat (Gutierrez-Hervas et al., 2020) | No change in lean mass or fat | This study No change in lean mass or fat | (Menzies et al., 2021)
mass mass
Increased rates of type 1 and (Alexander et al., 2016; Decreased blood glucose in This study Elevated blood glucose in (Peiris et al., 2016)
type 2 diabetes Johnson et al., 2019) fasting mice fasting mice
Pre-diabetic state This study ND
Transient abnormal (Bhatnagar et al., 2016; Increased megakaryocyte- This study Increased megakaryocyte- (Liu et al., 2018)
myelopoiesis Garnett et al., 2020) erythrocyte progenitors erythrocyte progenitors
Macrocytic anaemia, This study ND
splenomegaly
Increased type | interferon (Sullivan et al., 2016) ND Increased type | interferon (Sullivan et al., 2016)
response response
Hearing deficits (Kreicher et al., 2018) Hearing deficits This study Hearing deficits (Bhutta et al., 2013)
Altered eye structures (eyelid, | (Krinsky-McHale et al., 2014) No changes found This study ND
iris, cornea, lens, retina)
Increased retinal thickness (Laguna et al., 2013) ND Increased retinal thickness (Victorino et al., 2020)
Reduced VO3, VCOz, (Allison et al., 1995; Boonman | Higher VO2, VCO., breathing This study Higher VO2, VCO:2 (Menzies et al., 2021)
breathing rate, RER et al., 2019; Luke et al., 1994) | rate, and RER
Muscle hypotonia Normal grip strength This study ND

Placental abnormalities

(Adams et al., 2020)

ND

Placental abnormalities

(Adams et al., 2021)
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