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References and Notes In a recent study, Lyu and colleagues pointed out that physiological ervthropoiesis requires a
metabolic switch from initial glutamine catabolism to later anabolism (1). Glutamine Lua

eletters (1) |1
synthesis in differentiating red blood cells is catalyzed by glutamine synthetase (GS), a

ubigquitously expressed enzvme requiring glutamate and ammonia as substrates. This

reaction was demonstrated to be essential for detoxifying the four ammonia molecules

released from the porphobilinogen deaminase reaction during heme biosynthesis. In the

study, impairment or enhancement of GS activity were shown to have detrimental or <
beneficial effects on ervthropoiesis, respectively, including in the case of p-thalassemia.

From a theoretical-metabolic point of view, the finding that sodium phenylbutyrate
treatment improved ervthropoiesis in mice with erythroid GS deficiencv suggests that
glutamine deficiency itself is not detrimental for red blood cells differentiation, as sodium
phenvlbutvrate acts as a glutamine scavenger (2). The previous observation that exogenous
glutamine can act as precursor of alpha-ketoglutarate required for heme biosynthesis during
late ervthropoiesis is also in agreement (3).

From a clinical-metabolic point of view, here we report first evidence of impaired
ervthropoiesis in one patient with inherited GS deficiency, an ultra-rare very severe inborn
error of metabolism reported only in very few patients so far (4). A selective impairment of
ervthropoiesis during pediatric age was observed in one of the reported GS deficient patients
(5), with acutely progressive anemia (hemoglobin drop from 12.7 to 6.0 g/dl, reference 11.5-
13.9). Interestingly, the patient was not anemic in neonatal and infantile period, suggesting
unaffected fetal ervthropoiesis. It could be argued that during fetal life, when erythropoiesis
occurs mainly in the liver, urea cvcle enzvmes (expressed in the fetal liver from 13 weeks of
gestation) (6) mav address detoxification of ammeonia from heme biosynthesis instead of GS,
allowing quasi-normal early erythropoiesis in patients with inherited GS deficiency.
According to the findings by Lvu and colleagues, the impact of inherited GS deficiency on
ervthropoiesis would then become clinically evident at a later point in life.



References

1. Lvu, Z. Gu, Y. Zhang, H.S. Vu, C. Lechauve, F. Cai, H. Cao, ]. Keith, V. Brancaleoni, F.
Granata, I. Motta, M.D. Cappellini, L.]. Huang, R.]. DeBerardinis, M.]. Weiss, M. Ni, J. Xu,
A glutamine metabolic switch supports ervthropoiesis. Science 386, eadh9215 (2024).

2. Iannitti T, B. Palmieri, Clinical and experimental applications of sodium
phenvlbutyvrate. Drugs R D 3, 227-349 (2011).

3. S. Burch, J.R. Marcero, ].A. Maschek, J.E. Cox, L.K. Jackson, A.E. Medlock, ].D. Phillips,
H.A. Dailev, Glutamine via a-ketoglutarate dehydrogenase provides succinvl-CoA for
heme synthesis during ervthropoiesis. Blood 10, 987-998 (2018).

4, Spodenkiewicz, C. Diez-Fernandez, V. Rifenacht, C. Gemperle-Britschgi, . Haberle,
Minireview on Glutamine Synthetase Deficiency, an Ultra-Rare Inborn Error of Amino
Acid Biosynthesis. Biology (Basel) 4, 40 (2016).

5. Haberle, N. Shahbeck, K. Ibrahim, B. Schmitt, I. Scheer, R. O'Gorman, F.A. Chaudhrv, T.
Ben-Omran, Glutamine supplementation in a child with inherited GS deficiency
improves the clinical status and partially corrects the peripheral and central amino acid
imbalance. Orphanet [ Rare Dis 7,48 (2012).

6. Mukarram Ali Baig, C.M. Habibullah, M. Swamyv M, I. Hassan I, Taher-uz-Zaman, Q.
Avesha, B.G. Devi, Studies on urea cycle enzvme levels in the human fetal liver at
different gestational ages. Pediatr Res 2, 143-145 (1992).



