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Abstract

Autophagy is a lysosome dependent intracellular degradation process, which engulfs molecules

or organelles in a double membrane structure to lysosome and then degrade. It was investigated that Ctk1 played an

important role in autophagy. In Ctkl loss yeast or Ctk1 activity deficiency yeast cell, autophagy was impaired and

the CVT pathway was also inhibited. We then fould that the interaction between Atg3 and Atg8 was regulated by

Ctkl1. Therefore, Ctkl contributed to the formation of autophagosome. Our work provided new information about

the regulation of autophgy and the function of Ctk1.
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Table 1 Yeast strains used in this study

KK B DA Y e
Name Genotype Reference
BY4741 MATahis3A1 leu2A metl5A ura3A This study
ctk1A BY4741 ctklA::HIS3 This study
WTApel-R BY4741 APEI-RFP::KAN This study
ctk1AApel-R BYA4741 ctklA::HIS3 APEI-RFP::KAN This study
=2 AR E R BTR

Table 2 Plasmids used in this study
e ik M
Name Description Reference
pRS316[GFP-ATGS] pRS316 GFP-ATGS [5]
YcPlacl11[CTKI-FLAG] YcPlaclll CTK1-FLAG This study
YcPlacl11[CTKI-D324N-FLAG] YcPlacl11 CTK1-FLAG D324N This study
YcPlacl11[CTKI-T3384-FLAG] YcPlacl11 CTK1-FLAG T338A This study

YEp352[ATG13-854]
S646A S649A

PRS316[HA-ATGS] pRS316 HA-ATGS

YEp352 ATG13 S348A S437A S438A S496A S535A S541A  [6]

This study
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Apel /& B% BF 41 il 18 % 7 B WECVT(cytosol to
vacuole targeting)i& 1% i I 4, 7€ IE & 15 5L, Apel
HIfAR 22 HC VTl B % 12 B AT 3T U100, 3%
AITAE T fk P ek R I AR 1C B8 1 Apel -RFPJ5 R B, (EHF
AR, CVTIEIRVIRE IR % 34T, KB4 Apel-
RFPRESSHE NI, 10 7E Ctk LB 2K 1 B AR R R 49
41 ffL T ) Apel -RFPE VL HE N, CVTIRE A RE
AT (E2A) . [, AE2CHFA T AT LUE 2, B
A R ARBY 4741 Ape 1) BT U] 24 AT BLIE H 2L,
M 2R A8 B Mketk LA™ R34 Ape L T A& (1) BT U] A fig

SD-N 0Oh Oh

GFP-Atg8

GFEP - .

Pgkl | W .

A FERFA BB R B RRBY 4741 RIRAR B Kk etk 1A Th 2655 B WEAATRIC 85 I GFP-Atg8(4k (), IFM4-6444BIFRiC (4L (), FISD(-N)Es 711 i Ak
4 h, JLRAE DR AN RAR (FR R =2 um); B: Suit AP GFP-Atg8 it ik N\ i 40 i Lb ], AR 58008 70 = oo 8 5 s s, 4704811100

AL, C: Western blotA il A Bl - 21 i [YIGFP-Atg8 BY DI L 48], Pek 12 4 2,

A: autophagosome marker GFP-Atg8 (green) was expressed both in strain BY4741and ctkl4. Vacuole was stained with FM4-64 (red). The cells were

starved for 4 h with SD (-N) medium, then sampled for live cell imaging (scale bar=2 pm); B: one hundred cells from A were quantified for GFP-Atg8

vacuoles translocation as above; C: cells from A were analyzed by Western blot for GFP-Atg8 cleavage. Pgkl was internal control.
Ell CtafimBEgERLE
Fig.1 Ctkl regulated autophagy
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A: B R S RFBY 4741 F1 5848 1 Bk etk 1A i 3635 bR 10 B B Ape 1 -RFP(ZL(5), FHSDR; 7255552 50.8 D, F T8 A2 S Ib vk 4 A% (b R
=2 pm); B: Fiit A * Apel-RFPHE N IR A4 A A5, A 40 = DM ST 8842 S8, BF IR ST 10041, C: Western blothé il Bk BY 4741 FllcrklAvh

M Apel (85 U] LL A o

A: Apel-RFP was overexpressed in yeast strain BY4741and ctkl4. The strains were cultured to 0.8 D in SD medium for live cell imaging (scale bar

=2 um); B: one hundred cells from A were quantified for Apel-RFP vacuoles translocation as above; C: strain BY4741and ctk/A were analyzed by

Western blot for Apel cleavage.

E2 CtkIZEB#FMCVTIERE
Fig.2 Ctkl regulated CVT pathway
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GFP o —
CTKI-FLAG D e D
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A FEHFAE AR Y BRI 2R A8 1 b 43 S0 R AR IL R F GFP-Atg8 (% (1), FISD(-N)E; 7R £ LK ALBR0, 4 h, JE 5 A5 BB IR 240 I SR (P8 R=2 pm);
B: it A H GFP-Atg83E NI 40 LL 5], FEAL3 OB 0 52 5288, AR Gi i 100741 . C: Western blotks: Il A &l 21 2 1 GFP-Atg8 85 U] LL A4l
D: 47 A RUF AR B bk F SDRE 77 3 55 77 £10.8 D, Western blotkr il 40 i 7 Apel (18T ) 7K1
A: autophagosome marker GFP-Atg8 (green) was overexpressed in yeast strains. The strains were starved for 0, 4 h with SD (-N) medium for live cell
imaging (scale bar=2 pum); B: one hundred cells from A were quantified for GFP-Atg8 vacuoles translocation as above; C: cells from A were analyzed
by Western blot for GFP-Atg8 cleavage; D: cells were analyzed by Western blot for Apel cleavage, The cells were cultured to 0.8 D.

El3 Ctk1ZEBRMESEMER BN

Fig.3 The kinase activity of Ctkl regulated autophagy
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A: RS A AR R ARBY 474 1R 9838 T MR etk 1470 43 59) ik 32 75 9828 2 (4 Atg 13-8S A 5 ANt 2R A GFP-Atg8(4i (1), FHSDR;#73L 1597 50.8 D, Ik

SR AR R AN AR (b5 R=2 um); B: S 1A EIGFP-Atg8#E NI (20 LU A9, 4541 = o B 3 5, IR GE T 10042 o
A: protein Atgl13-8SA was overexpressed in yeast strain BY4741and ctklA. The strains were cultured with SD medium to 0.8 D for live cell imaging
(scale bar=2 pm); B: one hundred cells from A were quantified for GFP-Atg8 vacuoles translocation as above.

E4 CtkiAIEAtg13 T iFEE
Fig.4 Ctkl regulated the downstream of Atgl3
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Protein Atg8 was tagged with HA in yeast strain BY4741 and ctk/A. The strains were starved for 0, 4 h with SD (-N) medium for immunoprecipitation.
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Fig.5 Ctkl regulated the Atg3-Atg8 interaction
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