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a E. coli

Drosophila

Zebrafish Chicken
Xenopus

Human

b

X. laevis : TAA&G?TACAATC ATG AGYGTGBGC'ITCATAGGAGCTGGC

Figured



6/13

n
Q
S
®
t



7/13

g ainbi4

"SUONEINW Yiysawey
pue aus a0)ds = S)IUM:paAlasuod
%001-08 anpisal =moj|eA \paniasuod
%00} enpisas =abuelQ "jopow 208y
“ing (0 "j@pows uoqapd (q “('fe 1e Buspy
0} BulpIoaDYy) SIBWOUOW [ HIAL B}
10 84M2NUIS (JE UL SUDHEINW BSUBSSsILL
Ag pejoaye sanpisal Jo uolisod (d'q
‘Buipuig ejesnsgns 1oy

{ejuessa sploe oulwe Jo uolsod =pey
‘9~ SUOX® Ul 91B|NWNJJE SUQnENW
12U} 910N "UOHESIEI0| JIIoUBS) (B
‘'senpisal MDA pejeInt jo
uopesyeoo - . T T T

| 1opg+s60 2260

Y<OL+L6L70

| uosozBivd v<os620

V<D}+0p52

1GZBay

osxsiphio d

ﬁ A

i

uiyssweld
‘e)ig 901dS

Bavgozhio-d

ylsczend

dirgpzhiod

| sHigz6ivd

1
EAegied |

=TT YAN LS

o1V

25U3sSSI

e



8/13

1,4 4
1.2 T
10 A0 F ]
g HoOTL T
2 1l 51 ;
gos
H :
g
§u.ﬁ-
s
0.4
02 4
00 ] B V¥, s Fins e np 3 & :
’ ciry ] crz ] 1P l o | s cu1 E cr2 i ® | o | s cr I ez | ' o | s
PYCR1 PYCR2 P5CS

b*
30
25 . |
gm.
5»1.5
K
10 4
5 f l}
o naH- 1 . mem 10 [ &0
n ] 5|3 k-1
HBHAE 18lzl3 HERRHRORAE
E.ggmg HHHE £ §§§3£§g‘“§s%§
3 ] EAE] .% 5|8
Pycrl PSes

) . " a) Gene expression changes In fibroblasts from individuals with PYCR1
mutations and controls determined by quantitative PCR. While the Gly206Trp mutation in patient
TP does not affect PYCR1 expression levels the mutations in Dl and SJ clearly reduce mRNA levels due to nonserise-mediated
decay. Expression of PYCR2 and P5CS is not affected. b) Expression of genes involved in proline
metabolism in tissues from 4 day old mice normalized to expression levels in the hearl delermined by quantitaive PCR.
Nole extremely high Pycriexpression levels in osteoblasts and skin. Pycr2 and Pycrl are also most highly
expressed in osteoblasts, but othenwise show uniform expression, as does P5cs.
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. a) Proline and omnithine levels in individuals with PYCR1
.mutai;ons (Pat) cornparecl 1o controls {Ctr). Note non-significant (p=0,051) reduction of
proline concentrations in affected individuals. b) Proline levels in fibroblast lysates from
controls and from individuals with PYCR1 mutation. No significant differenced were de-
tectable. ¢) Proliferation rates of fibroblasts from individuals with PYCR1 mutations (Pat)
and contrels (Ctr) grown in medium with different proline concentrations. No significant
differences were observed, but mutant cells showed slightly higher proliferation.
Representative resuit of two independent experiments. Ctr = control; Pat = patient.
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Control

Knockdown of Pycr1+2 in zebrafish leads to malformalion, epidermal atrophy and increased
apoplosis. (a-h) Control, Pycri morphant, Pycr2 morphant, Pycrt+2 morphant and Pycri+2 morphant zebrafish injected with
20pg human PYCR1 mRNA at slage 24h. (i-h) Control, Pycr 1+2 morphant and Pycr1+2 morphant zebrafish injected with 20pg
human PYCR1 mRNA 2! stage 48h. Nole reduced length of morphant fishes, abnormally bowed fzil and loosening of the
epidermis around the yolk sac. The severity of the phenotype increases when Pycr1+2 are both knocked down. Only subtie
changes are seen after rescue of the morphanl phenotype with 20pg of human PYCR1 mRNA. (ij) Demal atrophy in Pycr+2
morphants. In 48h old control fish (i) a double-layered epidermis surrounds the yolk sac. In Pycr1+2 morphants this epidérmis
is atrophic. Goldner trichrome staining. (k-m) Acriding organge staining of apoplotic cells at stage 24h. Note strangly increased
number of apoptatic cells in morphanls and aimos! complete reversion of the phenotype by co-injection of the human PYCR1
mRNA. (n-p) Acridine staining of apoplotic cells in the tail, higher magnification.
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Figure 12



