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Occurring mainly
in the liver...

i ® l ﬁ Methjonine §-adenosylmethionine

Betaine-homocysteine

5-Methyltetrahydrofolate methyltransterase

(folic acid cycle)
Methionine synthase Betaine

B12 (methylcobalamin)
S-adenosylhomocysteine

Homocysteine

B6 (pyridoxine)

HCU Cystathionine - synthase (CBS)

Cystathionine

Cystathionine y- lyase (CTH)
B6 (pyridoxine)

Cysteine
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Methionine Cycle

Methionine

Remethylation Cycle l i Remethylation Cycle
3 THF SAM Dimethylglycine
HMT
Folate Cycle Methyl aceptors
5,10-Methylene- . lC
THF Methylated aceptors BHMT
SAH
lT SAHH Betaine
Methylcobalamin Homocysteine

Serine CBS
MMACHC pyridoxal 5'-phosphate

Hydroxicobalamin —
| Cystathionine I

- C'L
Cyanocobalamin pyridoxal 5'-phosphate

| Cysteine I

Transsulfuration
Pathway

Abbreviation:THF, Tetrahydrofolate; SHMT, serine hydroxymethyltransferase, 5,10-methylenetetrahydrofolate reductase (MTHFR), MS, methionine synthase;
BHMT, betaine-homocysteine methyltransferase; CBS, cystathionine-synthase;CGL, cystathionine g-lyase; MAT,methionine adenosyltransferase; SAHH, S-
.Adenosylhomocysteine hydrolase; SHMT, serine hydroxymethyltransferase, S-adenosyl-l-methionine (SAM)
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( Dietary Cbl

Fra——
Cbl-HC “«-- |F

MIR——— pancreatic protease

} gastric secretion

lleal mucosal cell
HC/TC | @
, l L Distribution via blood
Cbl-HC

absorption and transport
ree. e

Mitochondrion

[Adenosylcobalamin | _| Methylcobalamin |

Methylmalonyl-CoA ——=> Succinyl-CoA Homocysteine | Methionine%g
NN /EBia
1 n

¥ MTHF THF
[ methylmalonic acid I

intracellular metabolism
-

\

Abbreviation:Cbl Cobalamin, HC Haptocorrin, IF Intrinsic factor, CUBN Cubilin, AMN Amnionless, TC Transcobalamin, Cbl-
TC Holotranscobalamin, MMA Methylmalonic acid, Hcy Homocysteine, THF Tetrahydrofolate, MTHF Methyltetrahydrofolate
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Biochemical Complementation Gene OMIM Phenotype
Phenotype Group
cblA MMAA Methylmalonic aciduria, vitamin B12-responsive, cblA type (#251100)
Methylmalonic —_————— -
acidemia (AdoCbl cblB MMAB Methylmalonic aciduria, vitamin B12-responsive, cblB type (#251110)
deficiency) cle—n;sitgt)J/:?;alomc MMADHC Methylmalonic aciduria and homocystinuria, cblC type (#277410)
MMACHC Methylmalonic aciduria and homocystinuria, cbIC type (#277400)
PRDX1 Methylmalonic aciduria and homocystinuria, cbIC type, digenic (#277400)
Combined methylmalonic cblC HCFC1 (cbIX) Methylmalonic aciduria and homocysteinemia, cblX type (#309541)
acidemia and THAP11 Disorders Of Intracellular Cobalamin Metabolism (#609119)
homocystinuria  (AdoCbl ZNF143 cbIX and related types, disorders of transcriptional regulation. (#603433)
and MeCbl deficiency) cblD-combined MMADHC Methylmalonic aciduria and homocystinuria, cblD type (#277410)
chlF LMBRD1 Methylmalonic aciduria and homocystinuria, cblF type (#277380)
cblJ ABCD4 Methylmalonic aciduria and homocystinuria, cblJ type (#614857)
cbID-homocystinuria MMADHC Homocystinuria, cbID type, variant 1 (#277410)
C. Homocystinuria cblE MTRR Homocystinuria-megaloblastic anemia, cbl E type (#236270)
(MeCbl deficiency) Homocystinuria-megaloblastic anemia, cblG complementation type
cblG MTR
(#250940)
Transcobalamin Transcobalamin | TCN1 Transcobalamin | deficiency (#193090)
deficiency Transcobalamin Il TCN2 Transcobalamin I deficiency (Haptocorrin deficiency) (#275350)
Transcobalamin 111 CBLIF Intrinsic factor deficiency (#261000)
Cobalzr;”nflirgizggzsrptlon Cobalamin CUBN, AMN Imerslund Grasbeck syndrome (#261100)
Transmé’a'.afn'” JEcentey VTETSEOeE i CD320 Methylmalonic acidemia, TCbIR type (#613646)
eficiency receptor
D?/fiet;;;?ntgi;fi;i?its;izor Receptor of vitamin CBLIF Pernicious Anemia, Congential, Due to Defect of Intrinsic Factor
B12 (#261000)
factor
Clomlalizi m_alon_lc anq MalonyI—CqA_ ACSF3 Combined Malonic and Methylmalonic academia (CMAMMA) (#614265)
methylmalonic acidemia synthetase activity
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https://www.omim.org/geneMap/5/43?start=-3&limit=10&highlight=43
https://www.ncbi.nlm.nih.gov/books/n/gene/mma/
https://www.ncbi.nlm.nih.gov/books/n/gene/mma/
https://omim.org/entry/277380
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Colestipol

Niacin

Cyclosporine A,2-Deoxycoformycin
Tamoxifen

Methotrexate

Fibric acid derivatives
Metformin

Cholestyramine

Oral contraceptive pills (OCPs)
Trimethoprim

Sulphasalazine
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Metabolite Related Disease Normal Range Gray zone (borderline
(umol/L) value)

Met HCY, MET 11-44 44-48
Met/Cit HCY, MET 1.1-4 4-45
Met/Phe HCY, MET 0.23-0.74 0.74-0.99
Met/Tyr HCY, MET 0.12-0.55 0.55-0.65
Met/Xle HCY, MET 0.12-0.33 0.33-0.37
Met (low) CbIE,G, MTHFR 11-44 9.8-11

Met/Cit (low) CblE,G,D-vl MTHFR 1.1-4 0.8-1.1
Met/Phe (low) CbIE,G, MTHFR 0.23-0.74 0.17-0.23
Met/Tyr (low) CbIE,G,D-v1 MTHFR 0.12-0.55 0.10-0.12
Met/Xle (low) CbIE,G,D-v1 MTHFR 0.12-0.33 0.10-0.12

C3 MUT/Cbl A,B; Cbl C,D; B12 def (mat) 0.57-4.7 4.7-5.5

C16:1-OH MUT/Cbl AB 0.011-0.1 0.1-0.15

C3/c2 MUT/Cbl AB; Cbl C,D; B12 def (mat) na 0.18-0.20
C3/C16 MUT/Cbl A,B; Chl C,D; B12 def (mat) na 1.7-2

C3/Met MUT/Cbl A,B; Cbl C,D; B12 def (mat); 0.05-0.29 0.29-0.40

MTHFR; CbIE,G

C3/Met (low) HCY, MET na 0.04-0.05

C4/C3 (low) MUT/Cbl AB; Cbl C,D; B12 def (mat) na 0.04-0.06

C5/C3 (low) MUT/Cbl AB; B12 def (mat) na 0.02-0.04
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