Ongoing Natural History Study in Phosphomannomutase 2
Congenital Disorder of Glycosylation (PMM2-CDG):
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Coagulation
Abslllra CII. Amongst all biochemical parameters followed, coagulation parameters are one of the most
' ' — . . . consistently dysregulated, with 80% of participants below the LLN for AT activity at baseline (57% are
GLY-000 Natural History study (NCTO3173300) is an ongoing international, multi-center study being below the LLN for both FXI and PC activity). These parameters are essentially stable over time,
conducted at 11 sites, 8 in Europe and 3 in the USA. The goal of the study is to collect cross-sectional showing no downwards or upwards trend beyond the standard deviation in the data over the 4 year
and longitudinal data on clinical and biochemical parameters 1o inform the design of future timeframe. This holds true across all age groups and for both sexes.
interventional studies. Several key findings have been observed. AT Activity at Baseline AT Activity Over Time
e Failure to thrive: most acute in infants, persists throughout life | ] & 40
e Coagulation parameters: dysregulated across a majority of patients, persisting into adulthood; no o0, ° ° 2
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trend over study duration, with visit-to-visit variability g % * : Wl I :
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e Carbohydrate deficient transferrin: shows no trend over study duration, but visit-to-visit variability g . 1 ‘J::.o : o AT é ol - . /I —h_ | }
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e Liver enzymes: elevated in children, particularly those < 6 years of age * 2!‘-& oo™ ® o o° ~807% g

J38%e o oo e . ® below LLN 20|
e Adrenalinsufficiency: ~ 25% of patients; screening now incorporated intfo standard-of-care 20 ° 5 ® ®
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Background

Carbohydrate Deficient Transferrin (CDT)

Most participants show a high proportion of CDT, as expected, since this evaluation is typically the

PMM2-CDG is the most common CDG, representin Mannose ) : : : . ) A .
~65% of cases. The PMM2 enzyme converfr?s J OUTSIDE CELL @ first step in a diagnosis. Specifically, the asialo-/di-oligo is above the upper limit of normal for 78% of
mononose_] _pHOSphOTe (M] P) TO mgnnose_é_ an EHHHHHNNNNHM“HN“N&HN“M“HHHHHN@H“M“HHHH““HNHM“H“H““HNHHHMI“HH“NHNHEHMH“HHN pOrTiCipO n-I-SI While -I-he mono_/di_oligo is for 88.] %. Similor -I-O COOgUlOﬂOﬂ, .I.here is no dOWﬂWC”'dS Or
ohosphate (MéP). A deficiency in PMM?2 results in INSIDE CELL ? . — upwards trend beyond the standard deviation, but there is considerable visit-to-visit variability.
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hypo-glycosylated proteins and drives the @—5P
pathophysiology of PMM2-CDG. Clinical presentation

*@ SLldul sl Mono-oligo Di-oligo Asialo-oligo Di-oligo
. . . . .. . £3 1 Glycan 2 Glycans 0 Glycans 2 Glycans
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weeks of life, fo mildly affected adults. Apart from £ (2 S ey . . -
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neurologic manifestatfions, patients have variable, £2 | o I — - - - - | - — - - ;
sometimes severe, immunologic, hematologic, £ | > §°°
cardiac, pulmonary, gastrointestinal, renal, : csogor fres 52 : .
endocrine, musculoskeletal, developmental and/or H S g g
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Demographlcs Demographic Statistic Value . o 02
A total of 139 participants have been enrolled in the Age (years) N | 139 :: %
study, with an average age of 10.4 yrs (0.5 to 68.4) at Median (Max, Min) | 10.40 (0.5, 68.4) - S oot _
baseline. All age groups are well represented, with 0-<éyears 44(31.77) £ £
the largest cohort (32%) in the 0 to 6 yrs age range, Age Group 6 -<I2years 33 (23.77) g H
followed by adults > 18 yrs (31%). Males (53%) and (years) 12-<18 years 19.(13.7%) 5.08 502
females (47%) are approximately equally >= 18 years 43 (30.97)
Female 65 (46.8%) , . | , | | | . , | | | | | . | | .
represenTed- Sex Male 74 (532%) BL 6M 12M 18 M Stuir:iirr‘:"isit 30M 36 M 42 M 48 M EL EM 12M 18 M Etuzd‘;rp‘:"isit I0Mm JEM 42 M 48 M
0 - 24 Months >2-<6Years @ 6-<12Years @ 12-<18 Years @ 18 Years and Over
Enrolliment : .
Degree of Completion Overall (N=139) Liver E nzymes
Enroliment in the study took place over 0 Years 3 (2.2%)
approximately 3 years, beginning in March 2018. 1 Year 7 (5.0%) Whereas coagulation and transferrin glycosylation parameters show a relatively stable (although
Currently 16 (11.5%) participants have completed 4 2 Years 71 (51.1%) variable) course over the 4-year timeframe of the study, the same is not true of liver parameters.
years on study and all remaining patients have 3 Years 42 (30.2%) Alanine transaminase (ALT) and aspartate transaminase (AST) show elevated values in childhood,
completed at least 2 years on study. There have 4 Years 16 (11.5%) especially 0 fo é yrs, however, mostly normalize thereafter.
been 13 discontinuations, including 3 deaths; 4 yrs/F Discontinuations Overall (N=13) ALT at Baseline & Over Time AST at Baseline &Over Time
(HIN1 viral pneumoniq, kidney failure), 2 yrs/F Death 3(2.1%) 600 400 : : —
(systemic infection), and 43 yrs/M (respiratory failure). Withdrew Consent 4 (2.8%)
Administrative / Other 6 (4.2%) T 400 E:.-_.?'“” ‘
Genotypes g S 200
Of the 139 individuals enrolled, 137 participants had complete genotype information. A total of 60 Ezm %
unique variants were found. The majority (n=80, §8.4%) had the R141H variant, in the substrate binding - 1007 ¢ .o
domain, with the next most frequent, P113L (n=29, 21.2%) and F119L (n=17, 12.4%], In the dimerization At e S e a st g BBt T DL T2 P, OB XN
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Age at Baseline Visit Age at Baseline Visit
Variant Frequencies Variant Pair (Heterozygous) Frequencies 500 oo
(Top 10; in >5% pts) (> 3 occurrences) 200
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Variant (N=137) % 300 % 200
R141H 80 (58.4%) & 00 S
P113L 29 (21.2%) E E
F119L 17 (12.4%) . 101 2100 I ] I <100
v231M 1 (8.0%) 3 ‘ | L ey - L b
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F157S 9 (6.6%) 5 BL 6M 12M 18M 24M 30M 36M 42M 48 M BL 6M 12M 18M _ 24M 30M 36M 42M 48 M
R162W 9 (6.6%) Study Visits Study Visits
1237M 5 (6.6%) 0 - 24 Months >2-<6 Years @ 6-<12Years @ 12-<18 Years @ 18 Years and Over
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V129M 7 (5.1%) 01 ACTH vs. Cortisol
P Ve T W G G RGN A Adrenal Insufficiency :
Failure to Thrive A significant proportion of participants were found to be at
risk for adrenal insufficiency. Of 43 examined between 7am :
A significant number of participants are below normal weight, with 49 (38%) below two z-scores (vs. and Tpm, 11 (25.6%) were found to have both low cortisol
2.5% for a normal population). This is most pronounced in 0-24 months, where ~70% patients are below (below 5 ug/dl) and also low to normal ACTH levels, ~ ; .
ftwo z-scores. A similar pattern in seen in height, where 42 (34%) are below 2 z-scores, and this is most suggestive of secondary adrenal insufficiency. This rate is ~ © | 2o e
pronounced in adolescents (10, 53%). significantly above the general population (2 in 10,000). N bommmnnnees s S i -
Weight z-Scores at Baseline N of Each Age Cohort by z-Score The causes are likely multifactorial; multiple enzymes and )
S PP R R S B receptors in the hypothalamic-pituitary-adrenal (HPA) axis | ’
. ® o % oo, ® Age Group T 210 -2 Above 2 are N-glycosylated. As a result of this finding, it was : A |
'™ g W t .' _____ : _______ - — P S om s 05% . recommended that monitoring of morning cortisol and 1 % " """""""""""
g . %' °e % L | | ACTH levels be part of the standard care in PMM2-CDG. ; :
E o ® ® ® PY >2 - <12 Years 20 (33.3%) 40 (66.7%) 0 Cortisol (pg/dL)
% 5. ® - 12 - <18 Years 8 (42.1%) 11 (57.9%) 0 .
-107 e 18 Years and Over 12 (32.4%) 24 (64.9%) 1 (2.7%) Co n C I USIO n
:i ° All Ages 49 (38%) 79 (61.2%) 1(0.8%)
0 2 12 18 30 Ace 40 50 60 70
24 Monts ® 2. <12 Yours : 2 <18 veare @ 15 veare and Ove > 50% >40%1050% | |>30%to40% | |>20%t030% This ongoing Natural History study provides a valuable cross-sectional and longitudinal dataset to

understand the clinical manifestations, morbidity, and disease progression in PMM2-CDG, which will
be important for determining clinical outcome measures in future investigational human clinical trials.
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