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Table 2: Genotype-Phenotype association in 192 patients with PK deficiency

Background Results (1)- Molecular characterization N E— M/M, N=111
Median (Range) Median (Range) Median (Range)
v" Pyruvate kinase (PK) deficiency is the most common enzyme v’ 123 different mutations were identified: 79 missense, 36 non-missense Age at diagnosis (years) 2410-99) 07 1942:3) +3 (0603 0.049
n= n= n=
defect of the glycolytic pathway causing hereditary non- mutations (12 splicing, 13 frameshift, 7 stop codons, and 4 large deletions), 5 Hemoglobin (g/dI)** 7.9 (6.5-8.9) 8.4 (6.4-12.8) 9.2 (4.3-12.3) 0.003*
. . . . . . . n=14 n=21 n=40
spherocytic hemolytic anemia. inframe indel, and 3 promoter variants (Figure 2). Most pts had at least one Total number of lifetime transfusions 65 (3-991) 25 (1-721) 16 (1-1915) 0.0013*
- : . missense mutation (85%). n=27 n=33 n=81
v PK deficiency is autosomal recessive, caused by both homozygous (85%) Maximum ferritin (ng/ml) 1787 (423-13,409) | 604 (22-8,220) 573 (31-9,679) <0.0001%
. . . . . . . n=22 n=37 n=7/5
and COmpC)l.md heterozygous mutations in the PKLR gene with v’ Fifty mutations, affecting PK structural domains, have not been reported PK enzyme activity normalized to patient- | -41.6 (-152.4-15.2) | -51.9 (-211.1-64.4) | -69.6 (-485.7-117.6) |  0.16
>300 mutations reported. previously (31 missense, 3 stop codon, 7 frameshift, 3 inframe indel, 5 splicing specific normal range (%) n=18 n=24 =60
mutation, 1 promoter mutation); 22% of the patients (56/255) carried at least Prenatal complications 11/27 (41) 15/48 (31) 28/98 (29) 0.47
I one new molecular variant (Table 1)
] Rate of splenectomy 21/29 (72) 26/52 (50) 49/111 (44) 0.024
. . . . . . R f chol 13/29 (45 25/52 (48 45/111 (41 0.63
Aim v The new missense mutations affected conserved residues in multiple domains Entrameduliony homatossiesi S oy G oo
v . . . of the PKLR gene, were not detected in 1000 Genomes and HGMD databases, Iron overload*** 21/25 (84) 20/38 (53) 33/77 (43) 0.0013
To |dent|fy PKLR genotypes and determine the genotype- : : : : : Transfusions during pregnancy 3/3 (100) 3/4 (75) 8/12 (67) 0.77
Henot at . tients (pts) with PK defici and were considered pathogenic by different mutation algorithmes. Transfusion and splenectomy Status™*** 007+
P enli) ;/pe I:Orre ation Inl patients g S( WI) enciency Currently on regular transfusions w/ SPL 7/29 (24) 4/52 (8) 8/111 (7)
enrolled in the PKD Natural Historv Stu NHS). . . . Currently on regular transfusion w/o SPL 6/29 (21) 7/52 (13) 13/111 (12)
Y Y ﬁlgure 2. Types of mutatlcm Table 1. Novel mutations Historically on regular transfusion w/ SPL 12/29 (41) 11/52 (21) 23/111 (21)
Missense *pred. Missense . Nonsense Historically on regular transfusion w/o SPL 0/29 (0) 1/52 (8) 2/111 (2)
c:143C>A :ThrflSAsn 74% cilDlSG::-T :Aspﬂgwr 87% -:::135?G>T E:G‘iudfﬁ}( NevertranSfUSEd 1/29 (4) 10/52 (19) 28/111 (25)

3% Large 4% Inframe

- sletion  indel_ 2% Promoter c.187G>A  p.Alab3Thr 76% |c.1076G>C  pArg3SSPro  87% [c.1574G>A R SPL= splenectomy * statistically significant at p< 0.0055 *Kruskall —Wallis test; **Fisher’s exact test; *** Monte Carlo estimation of Fisher’s exact
Patle nts a n d IVI Eth Od S ' o i c194T>C  pMetesthr  75% |c.10970T prrosesten  76% [ test. ** Hemoglobin in the splenectomized, not regularly transfused cohort. *** iron overload defined by maximum ferritin >1000ng/m| OR
P ¢.353A>G  p.Asnll8Ser 87% |c.1156 G>A  p.Ala386Thr 87% |c.119del G p-Argd1GlyfsX7 received chelation in prior 12 months **** Regular transfusions were defined as 26 transfusions within 12 months. Currently is defined as the 12
| c397A>G  p.Asnl33Asp  63% [c.1241C>G  p.Pro4l4Arg 87% [c.439 delA p-Serld7Ala fsx32 months prior the enroliment. Historically is defined as >1 year prior the enrollment
v’ 278 pts were enrolled on the PKD NHS, a retrospective and el T T A T T
srospective international study, at 30 sites in North America and — s e Ui o (U g % Lisnisne  piesista -
: : : : g > Gl u g7% |c.1510C> Ar 5 7% |c.909gel GGA .Glu304ArgfsX - o
Europe. Molecular testing confirmed two PKLR mutations in 255 e . s oo o I EEEE— Results (ll1)- Analysis of the Amish cohort
1 c.764C>T Pro255Leu 76% |c.1531G>A p.GlyS11Arg 87% | c.375(+1) g>a Splicin
pts (Flgure 1)' c.787G>C ;Giy263Arg 76% |c.1600C>A ;GrnSBdiLygs 83% c.965{+2}tfc S:Hcmz
c.804C>A  p.Asp268Glu 72% |c.1654G>T  pVal552Leu 75% | c.965(+1)g>a Splicing . . .
/ In patients Without prior PKLR gene Sequencing rESU|tS, the PKLR c.878A>T pApZE}Vi 87% c.-70A>C prr n.a. EiZii::i zz:z::z / The AmISh group haS the homozngus m|Ssense mUtatIOn, R479H/R479H,
gene was analyzed by Sanger sequencing. s e s causing abnormal splicing.
c.1553 1558delGTGAA p. Arg518-Glu519 de
€.1137-1139delCAA p.Lys380del . .
\/ TO evaluate genOtype-phenOtype aSSOCiatiOnS (FiSher,S exact or *Prediction of the effects of mutations on pro.teinfunctior? by PredictS‘NPlanaI.ysis (Bend| ‘/ Compared to the Other genOtypeS’ the rate Of SpleneCtomy Was hlgheSt In
Kruskal_Wa”iS test) pts were grouped aCCOrding to genotype° et. al, 2014); % of expected accuracy. red: likely deleterious; green: likely benign. th|S group’ 93%’ WhereaS the rate Of ChOIecySteCtOmy was the |OW€St, 27%
), .
. 1 1 . o) . . .
* M/M: two missense mutations; 111 pts (58%) v In this cohort, 67% had previously been on regular transfusions, but 18%
: : A : 0
e M/NM : one missense/one non-missense; 52 pts (27%) R its (11)- G " h " Iati had never been transfused.
e NM/NM : two non-missense mutations; 29 pts (15%) eSUits ( )' enotype-pnenotype correiation

v The maximum ferritin level was 615 ng/ml (range 126-3258) with 33%

* Age at Diagnosis. There is a trend for pts with more severe mutations to be T
having iron overload.

diagnosed at a younger age (p=0.049).

v’ Patients with three pathogenic variants or promoter mutations
(n=6) were excluded from the genotype-phenotype analysis, and

- - . v" The median Hb of splenectomized and not regularly transfused pts was 9.4
2 pts were excluded for insufficient phenotype data. * Splenectomy. The NM/NM group had the highest rate of splenectomy (72%) PIETN BHatY P
| | | % in the M/NM and 44% in the M/M ~0.024). In ot g/dl (range: 8-11.2), similar to the M/M group.
v’ Patients from the Amish community (n=55, homozygous for the vs. 50% in-the an o In the Vi sToup (p=0.024). In pts
splicing mutation R479H) were analyzed separately, opleiectomized and not on regular Tansusions, the R vl WS
significantly different between the groups (p=0.003).
v' The Holm-Bonferroni method was used to adjust for multiple Conclusions
testing (significance level p<0.0055). * Transfusion status. There were significant differences in the transfusion o | | |
. | status; 86% of the NM/NM group were previously or currently regularly v Genotype-phen.otype as§QC|at|ons were observed in a large international
Figure 1. Study design transfused, versus 50% of the M/NM and 42% of the M/M group (p<0.0001). cohort of pts with PK deficiency.
| transfusion compared to 81% and 75% of the M/NM and M/M groups,
278 patients enrolled respectively. v Fifty new mutations were identified, thus confirming the wide
31 cases excluded: heterogeneity of the molecular genotype and diagnostic complexities in PK
= thﬂmgt‘t[thfgr;;mw _ * |ron status. The NM/NM group had the highest maximum ferritin (p<0.0001) deficiency.
e ations 1 pingenel [ PKLRgenotyping and was more likely to have iron overload, defined as ferritin >1000 ng/ml or
n= 2: 3 different mutations . . . . . _
S | having received chelation in the year prior to enrollment (p=0.0013). Authors’ Disclosures: PB, RvW, BG, HY, DHM, SWE, JLK, WB, SC, KK, and RFG are Scientific
v However, irOn Overload was hot uncommon in the |V|/|V| grOup (43%) Advisors for Agios Pharmaceuticals. Agios Pharmaceuticals is the sponsor of the PKD NHS.
e o o — = E'HSES Remaining authors have no relevant conflicts of interest to disclose.
Missense/Missense Missense/Non-missense Non-missense/Non-missense Hd_?"QHIREI?QH ® Enzyme aCti\Iity, There was No aSSOCiation Of PK enzyme aCtiVity W|th the . _ o B
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