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Fig. 1. Methanol metabolism in methylotrophic yeasts.
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Fig. 2. Transcription factors controlling the expression of
methanol-inducible genes in C. boidinii.

BITHEGT 2 2 ERNMBINTWDA, CCAAT B X
4 L7= ChAODI X° ChbDASI 7" 11 &— 4 — CIHIFERRL
BT DR CThH-7-Z LD, C boidinii Tlix CCAAT
IS L2 WATREME R D 9. %k T b X o 1cz
NENDORET 71K phaffii \ZHIFET D0, LB
DEATNDHDE LT, CbTm2 OKRER Y ThHD
KpMxrl <° CbMppl D7RE 1 7 KpMitl 238 %

B0 Y )L a— RN & B

Tl l22WT, b9 LikR%. B 7 v a
— A & A OFEIL, S. cerevisiae TRREIANEEA T
W5, Thbb, BREEIC S L a— A EEE e
DGEET N a— 20N FREER) BIER LR, =
B =N Ea—v, BT SREBIRFEIRORHS
BERTE - PFELIZBE0 285 113 S5 03, BREEF O
TN a—ZREMET (02 %LAT) £236E45 L,
TS OB OINHIAMEER S AR EIE DO AEHObE
BrA, FERNEIEE 2D Y. s T T B,
ZZCHLAEE R R TOREY) v s AL E =0T R
FA X FT—BTH5S Snfl T, EIEED Z L2 — ZLF(E
TCIX Gle7/Regl EAKRIZE DY U F{bd 5\ WNEHE
FHEEIC L D AR b S, 7V a—ABEENMETRT5 & -
TOXFT—EHDLWTAFHICED Y VEMEIC X 0 IEME L
SNT, Flix OEGIR 772 EHIEIR 1 O M2 HlEH 3 %
(Fig. 3). =& 20F, RPROERED 7 Va—A kb
BT OIHIXA DGR 7 Migl IZ L > TR I bHn
7L —ZPREMET LT Snfl 23EMEL S5 &, Migl
WY VA A S TORIMT RS S, S DM ERR S 5.



[ De-repression] [Glucose repression]

| Low Glucose

Protein kinases

High Glucose

Protein phosphatases
(Glc7/Regl)

e

Autophosphorylation Self-inhibition

A
y
@S] @

Respiratory  HXT
genes

Alternative carbon
utilization genes

Gluconeogenic
genes

Fig. 3. Glucose repression and de-repression in S. cerevisiae
(from 7 with modification). Gray lines indicate the reactions in
glucose repression. Black lines show the reactions under
de-repression. Arrow means activation, T-line means repression.
Snfl, protein kinase; Adrl, Cat8, Migl, and Rgtl, transcription
factors; HXT, hexose transporter genes.
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Technologies for heterologous protein production by
methylotrophic yeasts using various carbon sources
other than methanol
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Abstract: Methylotrophic yeasts have been used for heterologous protein production using strong

methanol-inducible promoters where methanol is used as a carbon source as well as an inducer. Recently, several

new technologies for protein production utilizing such promoters have been developed, where carbon sources

other than methanol, such as glucose, glycerol, and ethanol, are used. Here we introduce these technologies

including our own work.

Key words: methylotrophic yeast, heterologous gene expression, enzyme production, methanol-independent,
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