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Y Rap Bk, #6/% FRB Z5 b 5midn s 25, Rap
A% TOR Complex 1 (TORCA $kI#E , Rap
TSCHA N ) FKBP 254, Fi-5 TOR1/2 ) FRB
LERBREE G, AT TOR SR IE M,

TOR BEfE I Z P 45 & T8 iU & W) 4
TORC]1 #11 TOR Complex 2 (TORC2), TEMRFE:4HJiY
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E 1. TOR Z#1E

Figure 1. The structure domain of the TOR in yeast.
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#0021 (1] 2-B), TORC1 RBIRKIFRE B W
B, ERKET. EOSEES, RS 5EEAR
B WIS R, FERE SR . B T AR DA K
H W SEAE S0 I o I A e B 240 B P o T A
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s TORC T, Ay 5 2 R BH A 2 B IR A 1Y)
Gtr B HLEIM, 303 % BRAS S B (Glutamine,
Gln) L BB H 42175 TORCI ik Gtr #efiAt4,
TORC1 @I, FZAAAENRE 3
AGC 1 Sch9 (5 WiFLah P4l SOK [F]) 32 it
F1 Tap42-Ppase 545 W45 3 B% , 430 45 4 L )
A KRR

(A)

E 2. EHEEE TORCI (A)F1 TORC2 (B)&H
Figure 2. The structures of the TORCI1 (A) and
TORC2 (B) in yeast.
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Figure 3.

Cell growth and metabolism regulated by TORCI1 in yeast.
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Figure 4. Cell autophagy regulated by TORCI1 in yeast.
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TR NCR BEP, 4 40 i Ab 7 p 56 R 1 2 R PR
BEIE, TORCI DA K Wie l(Sitd4 5 PP2A)WINIE
Gln3 1 Gatl BEFR AV I B TE 40 A BT, 411l NCR
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I, Liu % & BUBER & TOR 15538
FRVRTE B ER SRE SR, BR TRk . ASh, 4
A DL 2o B R A 1 R T Ak A AR R
TOR & [l % 1E , 381 BUW A oS 2k E
(Candida albicans)HE K FIE 40, LGS N 1A
I AAAF UAETE . IO IR R 5512 5 11 Pho84
it Gtrl W30S TORCL, 215 40 i P A4 8 5
FRERARAS, XJ Pho84 ZR7B 23 AHMIXS Rap JE# L
&K TORCI 23, T Gtrl i ik L R F54riis
Gtrl RS TORCI 11
3.2 TORCI1 5347 a4

LRLAR A B ST 4t DNA, [HE 5k
TREE 11 (>99%) 16 A% Hh iy, DS T 240 Jf A2 A 2 1
Z IR S AR EEE, FEREL AR RE
A S 5 20 A Y 15 A% 28 T ik 240 LA 1 A i
N (R — 240 L 4% ), B3 47 MR B (retrograde
response, RTG), TMiALIARL KL AR T REFE G 2 3076 240
L RTG {7553 10, etk 4 it o H Athy 2005 1)
WSS [) X 75 A B e N A3 22 IR, a3l 2o A
ST AR RS, PR SR AR RN TCA JR IR
A ol RRIE K Gln 5% Glu. 1l RTG
T % 4 T SCAE T SOR R Ty RE B A B sl U S 45
PF R, 3858 TCAEIRG 1 x4 Eh UEA T IR R e =)
RTG 4% 18 & A 1F [0 4% A §~ Rgl . Rtg2, Rtg3
DL Grrl Ff )i $5E K F Mksl, Bmhl, Bmh2
PLK LST8M7,

il TORC1 X% Gatl il GIn3 BYJEFEEML, 22k
KA Y Ty e 56 B H IR /U 78 L IF, TORC1 fiff
Rtg3 fil Mks1 & @R L, Mksl 5 Bmh1/2 FEL
BEY, K Regl/ 3 FIR  RYR R AL R
MR RARTREZEAL H AL T AR WIS, Rgd 2%
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W1k, Reg2 SH0HIHF Mskl 254, fiedk Regl/3
PEA AL I 3 L R A& 3). Regl/3 1Y
E LA T Rig2 JHIZH ML AR ATP 224k, 1] ATP
WAL GE T EGO Z AW TORCL #E47 T i
JAT, Reg2 B 3 M ATP FouE 45 & ks
sk, HLREME 2 i PR B 1) A5 A

Z 51 TCA 1§ RTG $E3E R 32 2L
TCA & ¥R % 1T 3 A CIT (PP & i )
ARLRIE T ). ACO1 (53K RME) LA Kz IDH1/2
(NAD K60 S A R ot &0 ) (1#13), 3 4h RTG i
FERY CIT2 G F ALY RHARTIEIR G ) 2 S5 &
RERRIEIRCO 40 i rp Regl/3 25 1945 TCA &R
() 4 DRI FRIE, ELRARThBERERS 45 1F T
RA A AR R R T, AR IR

RTG i % 18 1 4 5 TCA TR MR 85 2
AR B e 22k A KB, TORCT JEE Y PP2A
Y& R Gatl . GIn3 & Rtgl/3 #s2 A1,
HPERR TR AR, Gatl. GIn3 BYREBRBEMS BN NG
i hS P02 FRI LA Reg1/2 RBR 2878
AT REARR T LR R [ W A 8 SR AR TG 1, X b
ZARHIES T MR B E AL E I RE ST, 1T RTG {7
5 RE 4 1 A0 o ok R Ak A R B v R
ADR1 (% EACYIEE G B, B-AAb Ak & Y
IR FI ) FN CATS (b 5525 Fl 2 I FR TG A i)
REMSIIE Rtg2, IF/EMFWEAIF T 5 B AR
T BRI TR AN AR e PSR T AL RE 710V,
3.3 TORCI1 5@

200 T XS s 3 A 5 B R 36 e
SERG S KO, DAPRHE 7 a8 FR5E . Msn2 il
Msnd S48 Z B0 BN 2 A BEE S5 F4 5 sk A
SRLIE 2=F A e i N 0] SE AN =R AR N
PO BB N YUVREE M . i B
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Msn2/4 45 & F W38 i & JC 14 (stress-responsive
element, STRE)F-3iG A (A blh a6 107 2235 PR A 0%,
ToHEJI AR, TORC1 fEiF Msn2/4 @R kI
BT RS ARS, Msn2/4 Heis £ Rk E
N FAIiER, It454F STRE A9 GGGGA X3,
e ERE I R A S (18] 3), 40 Misn2/4 S8 AR iy
H, H,O, 5% Msn2/4 #E AZHMEAX S Cttl (BTt
AACEED G s Ta5 A, 1Rk el ik, diFFE b
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Je LA SR A IS AT g i 17 0 B 1 FH 1 % 3% P
T, EEFRYTRGRO T, ZWE-CoA BEWS K
ARG, Msn2/4 A B4 O wORI TS g o b
MR REIED, 24 Msn2/4 SO, S5 i 10 i e e
FEHFIE | LHE-CoA BLRFM AN IE ARIRIE,

4 HptEE

TOR 1553 P& 244 PR 8 T A5 S A
DRI A Fp 40 M PN AR ) PG PR ER o 2477, TOR
15 510 T 32 S A TR 7 N 7L 30 ) 20 e A S TR
PR P Bk, 2L Sh P A i b 32 22158 TOR 595
WAL, LASCOOT IR | IR SR IR YT Y o AL
il o FRTE B e 2 BE TOR 2 (A5 Rap 1
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TOR, mTORCI)FIfEEE TORC1 £ 1R Z AL
B CAnBE HL . IR s SR A U5, TOR
T {8 v S 4 ol R AR A e A R v R R (A

Sch9 1 S6K1 %), H 5T I I EEEE 40 TOR {5
S AR R AEDLHIR R ] R R BT

TORC1 EHAEE h EFRY RAMEIIES, i
Gtr Fl Gln PIFRMEIEHLEIEOE o AR5 R 5084y
Sch9 4 Tap42-Ppase MK #%, Hiitsy M
MRS A . AME . NCRE# ., RTG i
DA K 3 o 7 25 240 i A A R AR 9 AR A R . A
XfF TORC1, TORC2 WHiffIhBenscie b, 1
TORC2 X4t a4 i i 45 Al GBS K2 TORC2 i
P A M B SR LB B AR AR IS . L3N AR 1 9K Bl
(10 PR A B s il R A 2, R 2 R L
Hl A AR HEHE . TORCI Ml TORC2 A AS[H] AU 45K Al
e, b RN 5 — ER RSN, H R
TOR &AW [ 2Z 1] SIS T 20 M 2B 4 i i 4 200
fif A5 fR18 . KF TORC1 1 TORC2 M5&HE, J[]#%
5% TOR XTI AE R AT, #h TOR JE+# 241 il
A PR A R %

IEAh, TORCI X FREEE (5 5 mahy H iR
TRk . EFFH (A0 RTG F1 NCR JE &%), X HTF
WA R AEE . MEE RS SR
P 2 A T ek 7 SO AL, TOR fE
Ry BT A A ARG IR P oLy, i TOR {7
SO RIEAC Y G, KA BT B A M AR
KA 105 BB Y PR

Z % M
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Fungal cell growth and metabolism regulated by the TOR signal
pathway
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Abstract: Target of rapamycin (TOR) is an evolutionary conservative Ser/Thr kinase that is regarded as a key
regulator in cell growth and metabolism responding to environmental stresses in eukaryotic cells. The fungal TOR
signaling pathways regulate intracellular homeostasis through ribosome biogenesis, nutrient intake and C or/and N
source metabolism under the stimulation of extracellular nutrition and stress. This review summarizes the fungal
TOR and its structure, the regulatory mechanism and future perspectives in cell growth, autophagy, metabolism and
stress physiological response under different nutritional conditions and stresses, to provide new ideas for the
regulating the cell growth and metabolism through the fungal TOR pathway.
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