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JEzte, 0, WX, ¥ E
R K A AR, R B RIS, T 510631

RE  AARC IR IT L AR R K — TS I3 40 M ) 2 3 LA OQ RN 40 MR 45 4 e AL Bk, S R+
ZMEEME RO ZECRES S HHEA RGN RA R E OSSN, ER I ELER TR/ TR (W
MR IERBIMEL M AR E A, B SRS bs L E AR S E IR E A A 2 R E AR AEY
FIEFENETurbol DA A o il A FFIE S AAL R s L . AU Turbol DA 3 BB IE AR 1L BOAR 7 HT O R FH 4RI R A 4,
AR C R B P B I A A A B R LA N g, R T AR AT A AR S R . I OCTRARENIA T /E 40 R IT (Arabidopsis tha-
liana)#13& T Turbol DI AR L FRIC SE U6 v Sk 3, B A AR X —BriAR B A E A IR R R RIS % .

X$8id TurbolD, 4BiLkric, £WHR, HRAHE

FEEN, i, XXHE, BET (2021). E T Turbol DR E FARITFRiC L 5. YR 56, 584-593.

B EAE A N %% A i i B 1) E R, B
FUAH IR A B 1 TR PR ELAE G 20T T B AR A i N &SR
AW R LR R R S Ak, AT
FriC (proximity labeling, PL) BT 78 i 4H i P HAF
B 2R A 45 K B T A R . 1% TV R
R — AR AR e e RE N TARS B
HARE, BRI TRV (£ 2 (biotin)),
TEBE A AE T /N o3 7 IR A 0 A I LA i 2 3]
FREARUT I YR AR 1, BARIC R A4 s 4R E 3T ik
gy, A E B B B EAR LR R EE B (TR
%%, 2020). 5% 4t 59% L PTTE (Co-imunopreci-
pitation) &5 & 1 HAERF 7 U7 A AR B, ABIT bRid v] B 4%
TEH IR SFAE T G RN AT, AR T3R8 P Bk iy
RAEBMIGHKE A BAERR, e RN =
FAEYEERE . EaEY, AR EART =
T B ELAE X L i A S RN S S 4
MES B B A AR LR SR AR
K A% (Lin et al., 2017; Cho et al., 2020; Yang et
al., 2021).

HHT, 20T bricd SRS B T AR g
it 4 1k ¥ B (engineered ascorbate peroxidase,

Wk H 3: 2021-07-01; 452 HH: 2021-08-09
M4 H: E% E AR 4 (No.31870171, No.31701246)

*

APEX) 5 KT B 4 4 3 0 HE G BirA 1) AL 44 (BirA-
R118G, BiolD) (Roux et al., 2012; Martell et al.,
2012), HEATESLER N H 5 B — 5 1 )= FRAE
Forb, APEXfEAL R, A0 H R HEAE F 75 20 R
Yo ¥ AR () R A i R AR BE %) . Biol DT H G
B, (AR, 8 T 21824/ [RAR 10 I [H],
I [R) 43 H 22 22, M DUBIE 5 48 i P9 I ) R A 1 Bl s i
Fio kA, Biol D fid i Ak vG iR 5 S 37°C, ZiR ¥
NEYIZ B i, R AR R RN
20184F, Hriats K2-fAlice Y Tingif @4 i it e £}
R R F AN BIrAZEAT & M3k, 3R13 T8 A
K iEHEM TurbolD (Branon et al., 2018). #HEtBiolD,
Turbol Db 2505 5 vy HGHELFE (1 B R B {%, 25°CH
10434 P BT AT L 35 20 L mh bR el 52 S 3 2 IR AR A
FAbbRIC . I TurbolD 5 B 1R (1) H Y 2 F A
RIETAMN, EATPSAEM RIS 5T, TurbolD
AL AW 2 I i biotin-5"-AMP, biotin-5'-AMP M\ 14
AR B 540 IR AR E RS &, AT &
AT A EALFRIC . Turbol DRI 78 1 40 Mt 4 2510
nmyE [ P 140 B E T A R bR, e R AR
Yk 3 75 575 A1 2 (streptavidin) () B 2k & S 4L bRid (1) &
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F AT B, AN S5 H B A e B2 ] |
f14531 2 [ (Branon et al., 2018).

A HF, £ T TurbolDALE bric i A O L)
N TR &R . TR S 0t 7L & Zhang 55
(2019)F FH & T Turbol DI 4B U AR 1 3 AAE AR QM HE
(Nicotiana benthamiana) 4 & Hi K& 1] fg 5P
BRI R E ANR A EAEME A, AR
LT B A ) o928 52 AR 47 1 5 B TUBRY . B J5, Mair
%5(2019) 4 Turbol DAR T AR e F A B FH T+ 00 B 5 i 4%
ik % 5L E 7 (Arabidopsis thaliana)fa & # 1L 44
A, KRILTurbolDAJ 7£22°C R PRuisk i fk 5 A M 78 N
HAMEDRERIL, HMEMSCRE S TBiolD. It
4b, Mairf(2019)3iE LAUL G 7+ <AL Ok T4t s S 5%
K FFAMAY H S H, FIH FAMAZE R R 7 10 15
B 7 B 5h ik FAMA-Turbol Dl & 8 A B 5E 47 1
TurbolD-NLSHE A, #fiFl HAEFRid AR EE T
FAMA T 4 F AU R 74 v AL Ok B4R i A% 2
M4, #E—2 R TurbolDW] H T KK PRk
B AR T H 1 2H DA R T A B A B AL AT .
Kim%5(2019)i8 i ¥4 7 =% & i ¥ (brassinosteroid,
BR){& 5 18 i H (1) < B 4% A1 BIN2# 8 5 Turbol D
Rl s T B R AR R, R ILBIN2 1 R iR
Ve s 1 BZRA R AR W) s pnid Al ok ), H&2
Xof G K % 7 1 A 408 e 92 R U A R FE A I 2

<:" Biotin
Transfer to "
biotin solution ?Q?O
= B
50 ymol-L™, 2-3 h ;50?

5-day-old seedlings 22°C

Step 1 Prepare plant materials Step 2 Biotin treatment

Wash beads

JBEEAG4E: BT TurbolD HIMEY) & AARITARIC LR T 585

HAESEI R R Ak R, Al ATTR] AR IR bR e T VETE
PFF I % TBIN2[ARiT B 1, HphaEkac
B UE B 5 BIN2 AR 1) 8 1 J— SRR IE ) 20 2
B EE TBIN2A 25 5% . Arora%(2020)
N FH %= T Turbol D 1) 45 3 #7512 77 ¥ £E 2 i (Solanum
lycopersicum)-E IR #1577 20 f A 40 R I+ Fe e ik &
FAIMAA R D) %€ T 2N EAEREH, UEUZE
ARAEAN 5] R AL AR VDA R o 2 e A Ak S8 2 1 1
HAEEA. HULAT I, Turbol DA —F Ak 3R = i)
M RIEREAN FAEAL, TN T 2 FE )
A Z 1) BAE B VAN A 258 2R VAL 9 . A SO
TEAUL P IR AR B AH A R b iE I Turbol D % & 4RI 2
M VEGE SR B0 IR AR (1), AN S 5 %07 e i Y
REH R R IR S

1 SREE#R

#FAk: pPCAMBIA1300-UBQpro::TurbolD-EYFP, pCA-
MBIA1300-UBQpro::TurbolD-EYFP-bait.

B Pk: R KT # (Agrobacterium tumefaciens) i £
GV3101.

TP EL: RiETurbol D& 8 1 1) 415 ¥ 5L [
) ¥ I (Arabidopsis thaliana L.), 4= & 4l /4 %
(Col-0).

Wash three times in
cold ddH,0, 3 min

AN
Centrifuge
B — > Supernatant
Froze and grind 17000 x g _
in liquid nitrogen 15 min Pellet (discard)

Step 3 Protein extraction

+! Streptavidin Magnetic Beads

)

Incubate with beads
Transfer

supernatant to

On-beads | Eluate with
tryptic digest sample buffer, -

miz tryptic digest

Step 7 LC-MS/MS Step 6 MS sample preparation
analyses

1 T Turbol DI & H 4R IE AR L SRR AR

Step 5 Enrich biotinlated protein

Protein Desalting
Columns

Desalted
protein

Step 4 Protein desalting

Figure 1 Experimental procedure of TurbolD-based proximal labeling in plant
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2 W

« Sigma-AldrichiXf]: Biotin (Cat No.B4501). EDTA
(ethylenedinitrilotetraacetic acid) (Cat No.V900-
106). KCI (Cat No.V900068). Leupeptin (Cat No.
L2884.). NaCl (Cat No.vV900058). Na,CO; (Cat
No.vV900801). Triton™ X-100 (Cat No.V900502)
F1B-mercaptoethanol (Cat No.M6250).

- Sangon Biotech i 7] : Bromophenol blue (Cat
No0.A602230). DTT (Cat No.A620058). Glycerol
(Cat No.A501745). Tween-20 (Cat No.A600560)-
NON-Fat Powdered Milk (Cat No.A600669). Na,
HPO,12H,O (Cat No.A501725). NaH,PO,2H,0
(Cat No.A502805). PMSF (Cat No.A610425).
Sodium deoxycholate (Cat No.A600150). Sodium
dodecyl sulfate (SDS) (Cat No.A600485). Tris (hy-
droxymethyl) aminomethane (Cat No.A600194)#!
Urea (Cat No.A600148).

* Caissoniijfll: Murashige & Skoog (Cat No.MSP-
09-100LT).

* Rocheil7l: cOmplete™ EDTA-free Protease In-
hibitor Cocktail (Cat N0.04693132001).

* Thermo i j7]: Zeba™ Spin Desalting Columns
(Cat N0.89893).

» MedChemExpress i 7| : Streptavidin Magnetic
Beads (Cat No.HY-K0208).

 GenScripti7l: Streptavidin-HRP (Cat No.MO00O-
91).

» TransGen Biotechi®7{l|: Anti-GFP (Cat No.HT801).

3 RFEH
Sz o i F AU 7 31

4 URFRE

{3088 & ELIR R A K 7 A (DGX-260, 5 U 364
KU BEIRA ). ARELHL(Fresco17/17R,
Multifuge X1R, Thermo). fH IR {EH(ZWY-240, L
HiR). Ik RG(Bio-Rad). LK LRIZ AL
(Bio-Rad). 5 Ui (3% K(TS.B-108, HAKIURAX
BHEATIRA ). HERARAI((QB-128, Mk TURIX

Fz1 ST AR R TT
Table 1 Related reagent formulations used in experiment

Solution Composition Working concentration
Protein Tris-HCI (pH7.5) 50 mmol-L™"
Extraction 4
Buffer NaCl 150 mmol-L

Sodium deoxycholate 0.5% (w/v)

SDS 0.1% (wiv)

EDTA 1 mmol-L™’

Triton X-100 1% (v/v)

DTT 1 mmol-L™’

PMSF 1 mmol-L™’

Leupeptin 10 pg-mL™"

Protease Inhibitor 1%

Cocktail
4xSDS Tris-HCI (pH6.8) 200 mmol-L™"
Sample
B SDS 8% (W/V)

Glycerol 40% (v/v)

B-mercaptoethanol 20% (v/v)

Bromophenol blue 0.1% (w/v)
1xPBS NaH,PO04-2H,0 0.263 gL
buffer -

NazHPO4-12H,0 1.856 g-L
(pH7.4)  onraien d

NaCl 8gL”

KCl 0.2gL™
1xPBST  1xPBS buffer containing 0.05% Tween-20
Biotin Dissolve biotin in DMSO to a final concentra-
stock tion of 50 mmol-L™
(stored at
—20°C)

SDS: + ki iiHiERH; EDTA: 2 f4IUZ.Bs; DTT: HhJihEny;
PMSF: 7 FE:f#TGES; DMSO: —HIEE AN, PBS: BRI Eh1A;
PBST: &k 20 (IR D 3EIA

SDS: Sodium dodecyl sulfate; EDTA:
Ethylenediaminetetraacetic acid; DTT: 1,4-Dithiothreitol; PMSF:
Phenylmethanesulfonyl fluoride; DMSO: Dimethyl sulfoxide;
PBS: Phosphate buffer saline; PBST: Phosphate-buffered saline
with Tween 20

38 A PR 2> W) ) ANE i 4 )& ¥ (DKT200-4, Hi/H oK
RRA A3 A PR 22 7] )

5 SCRITRER

MR SR8 75 22, 1315 1H B 1 (bait)#4 i 1A TurbolD-
baitfil & 8 F BV E A, Bk mT DL & 5Ot B B AREE
(WHEYFP), {81 W &Rl & 8 [ 1AL E AL A SLh
LLH [ 82 FHATG8a il i i fih £ 8 1 RIA F A pCA-
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MBIA1300-UBQpro::TurbolD-EYFP-ATG8a, LA pCA
MBIA1300-UBQpro:: TurbolD-EYFP{F Jy Szt it e 21
W IR PURAE NARATTE, IR AR 3 4R G2 311544
SE Ik LR Bl A B AR R UL B TR I, TR
LK ININEIIRE SN

NAGAE AT B AME S, 75 0 OR A kAR
WNRIEI G EORA EENAEYFEe. — 4,
IR R S S A B A LA IR R A T
Lo WREh G E AT EIOME AR, WELEER
B N B S E EEAL, WERA S RO E AR,
) Y ) FF A4 S U3 Turbol DRI FLAREAT S e e B
SENL T B, ASEES M H M E A AT A
Wi 5 I ATG8a, 1% I 7E H W KA G 2 52 A 5
HBER (XSS, 2018; Yang et al., 2020; Z=E55%
2021). il HE(MS-N)AL B R il A 8 5 5
UrE 7%, I A R v-ATPase i i 55/ ConcA
(concanamycinA) IR IE A B W /MA R FE AR, 7235
BB T g2 N R TurbolD-
EYFP-ATG8atric 1) A bk /MA(K2), = ZMhG &
HTurbolD-EYFP-ATG8a B A IEH# HIAEY) F# Thee . 1tk

TurbolD-EYFP-ATG8a/WT

MS+N

-Conc A

MS-N

+Conc A

B2 g #4b 3R 77 HF TurbolD-EYFP-ATG8a ) IV 41 fifl 5 7
¥ 6 H # % TurbolD-EYFP-ATG8a ) B I 4 Wi i B & &
1 umol-L™" Conc AMIMS %R 14 3 77 3L (MS-N) kb 2 8 /N
FEWOESE R AT BB PSR AL E 7. Bars=50 pym

Figure 2 Subcellular localization of TurbolD-EYFP-ATG8a
in stable Arabidopsis lines

6-day-old transgenic Arabidopsis seedlings overexpressing
TurbolD-EYFP-ATG8a were transferred to nitrogen (N)-

JBEAG4E: BET TurbolD HIMEY) & AARITARICSEIRT7E 587

deficient medium with 1 pmol-L™" Conc A for 8 h followed by
confocal microscopic analysis. Bars=50 ym

4b, MR EE AR AR N R A M R B A 2R
VI Thfe. BN, R G o A B Rh A R A D RE R
B K SRAZAR FF AT R AL M, A5 7 [l b RARAR R Y,
W WY R A B R IR A Thae . AR )E il
AR ACER IR DRI R, A P AR B B 2 AT
R E REMRREA, B s E
FIHE AL EA Y.

6 IR

6.1 EMRAEBHAIKEN

il G EEL R T AR E R ISR, TurbolDAJ X 46
MEABATEM RS ERTRESES, &
PUPEIR L Ah, 5 7R AL A KPR R A A R e
Rl R (IR IE KT M Turbol DIf AL . T 8%
FHRMEEEMRERN mER RIS S, FHBRT R
T WBEbR 0 4E 55 5% A1 2% (Streptavidin-HRP, SA-HRP)
BEAT G2 BN S AT A U AR M) AR IC R o LB AE A
P 7T (Col-0) Ayt HE, 73 4 J0 A2 W 31 A BRI AN [F) 5%
FERIR R ARV AR B A I RIEKF, T I B AS [+
Pk A Turbol DA E LTRSS . [FIIS, A AR HiiAk (anti-
GFP)K @l & 8 [ 1R IE KT o BeAh, (R0 T
FRiC B 5% B 3% 1 & (Streptavidin-fluorophore) i 4= 4
FAC TR TS IR RLEAT S aOthRid, Rl 20 g
WIIAEI R A, JR45 A RA B 20 i e A4
B AT A FE LR A S EEE A 2
[ 3 A7 SRR

6.1.1 HEYRLEEHFH

(1) XL IF R FREAT R T # )5, 4°CIRE 42—
3K.

(2) K Fh7 ST 12MSFE R KR 77 5, AN ED A K
B FRAH N (22°C, 167N G IR/8/ NI BB ), 15 9R5K .
(3) #4550 pmol-L™" A4 2  (F ddH O 1) 75 55
ANFH# 1250 A, BFLZ1 mL.

(4) AR FE S IR EL20 mg P01 BHZI 20k B 1), T
ANddH O 282 3 DL 2 2 R I35, FF i
AR BRI T 4l R T K 53

(5) LR B A RER T, BRER1210
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WA EL A 78 IR

(6) K 124LBUR E T WA K F RN (22°C, £ H
HE), A FHAH L PR 7] (— AR AL BE30—-6073 1) o

(7) ABRGEHE, TR 4 H e 52 20K [K1ddHO
Veik3iIk, B4

(8) WA R 2 RIIK Iy, BT WA, B
JE A Bk A7 T-80°CUKAH »

(9) TeLEWER AL BRI X A B U Ja R A

6.1.2 FEHIIEWMFWestern blotting4& & ¥ EF
BER
(1) Rt ph LT B ok K, 587100 pL Pro-
tein Extraction Buffer.
(2) 4°C, 17 000 =g 015580, WM LiEEA 54%
Protein Sample Buffer (3:1, v/v)7E 53R &, 95°Chn#
5708, BEmt &0 J5 B3 T SDS-PAGE L VK Bl fR A7
F-80°CUk# -
(3) il % 5% ML R AN10% (BL12%) 107> B e,
e 10 pLA T HIk.
(4) HTEBURFERA B EIE O RN A 47
(NCJEL), 55V, #1205 %),
(5) K HMRAT4EZ= (NC)BEHH, THANZ120 mL 5%t
HE4=5(FH 1% PBS bufferfit i), 4°CHf L -
(6) ZB2K, MHNCIEHRE T hitai Ik I, =R T4k
24 14130-4050 8 .
(7) BIH5%M AR5, A 1x PBST bufferiZ%NC
JBE, BelE21R, MUK PRS0, =il
(8) Jm A Streptavidin-HRP (SA-HRP, 1:2 000-
1:3 000, fi1x PBST bufferficfil), T /KFHEREFE 1
NI, =
(9) A 1x PBST buffery 3k, & 1k6-84) %k,
=
(10) BEMEJE AN RGBT E A B . BT 5%
MEHAEMREERRELS S, EARENE TSR
P38 Ly, AT S HEAT IR R I ) B K (10-3040),
PR AR S R 1 2 5 25 SR 4 6 E A KRR DG I [|], DA A
B o ERt.
(11) [Er, FlHRZ i Eanti-GFP (1:5 000)i47 %
P EN RISy BT RilA B R R IR KR, JRE S
T Ji7 5% W 44 (5, (CBB) B I £L 44 {5, (Ponceau: S)7)#fr
FdSHREA T

EHFMTN, TS ANEEMRSDER
JRAEVMRMEA . R4, MR EE N — RN

ity 1Y) B B 2 S A R AR, T £ T A i AR AL T
(acetyl-CoA carboxylase, ACCase)#l13- % 5 &
i g A2 1k i (3-methylcrotonoyl-CoA carboxylase,
MCCase) (Alban et al., 2000). & ASLisE R 5 E
A CHERERE, WA A RN E A KT BT
75 kDal };25-37 kDa2 [d], {H H § A E e 112
WIELL 2K [ (Mair et al., 2019). st b AEY R 43 5 B4
B G EFERIMB R A EAR LR AR EE 5K
/N, T ORI BT 2% 5 H B 22 HOR/N B X T
B AR, W) W Turbol DX 240 i N 2 AN AN R 43 1 = i
P AT T AEW R RL, U Turbol DTEIX 2 8
AR B EAGTEYE . DLREHT AR 2 A BRI R
i X RE AT A AT A R AR ) 3 AFLE IR Turbol D )
. AR LEE, SEAERWT)EYMELL, *
i&TurbolD-EYFP-ATG8a 5 & ik TurbolD-EYFP ) #%
R ER A RE AR T REREE S, £
B _E R M4 R Turbol Dl & 2 18 AL 35 1, 7T
DA BT 2 AT AR = AR 1L (BIBA) . b4, B
KL Turbol D& 8 1 I R IE KPR, BIMERET K
I [R] (R AP AL 3, ()N A 5l B I S BRI [, AT
Tor 3 1) A=) R bRl R A A AR D HAS 5 85 (1
3B). Blth, XA ARIdSens, Aok RS R
KRR EE, TR RS B O RA KRGS B
Turbol D PEEL I Fe e A vk R H T 5 225550

6.2 HEYFRNEBEEMERMIL

(EARUT AR S, ARV R AL BRI (A A R BUAE ) RIR
JE AR AT B8 5 BN > B A0 B AR R A
e, T A ) ok AR A 2R R i v U T e S B0
ZAFE R R O bRIC . ESCII R, EFEAIEM
AEFRLAT, AUARIRIE . AP B 5 AR IR E, R
I 7€ TurbolD-bait 401/ & 1 JE ¥ k. Turbol D
A B & L% 930°C, T SREHIE B TurbolDE22°C
ISR AL 2% LT 5 30° I #H ] (Mair et al., 2018).
DRI, 7E SR 6 A T 75 28 RS 503 R A A A PR IR B DA s
Turbol DA Rk =2, 177 At FH 1R A 49 25 kA 4b 2
R ] T2 52 00 AR ) ZAR L BRI OB R 3K . X AN
MRL, TR0 AR R A B SR AT A . RS RO
FIE K3 1 LA K Turbol DI 1 B 4 4 35 KA W b4
RE, CAEFAE Rt R, 0 o A 2R B R B e [
FESEEG, HEHOE B YRR 5 A HE A
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A WT TY/WT TY-8A/WT
kDa -+ — + — 4+ Biotin
250 —
100 - id
75—
50 ~ SAHRP
37— p—
—— e se—— a— o —
T T — ———
25—
75— —— e—
—— e Anti-GFP
50—

B3 EWEARICER A ) G B A I

JBEEAG4E: BT TurbolD HIMEY) & AARITARICSEIRT7E 589

Anti-GFP

(A) X EFAERI(WT). #TurbolD-EYFP (TY/WT)F1 %5 TurbolD-EYFP-ATG8a (TY-8AMT)IL g 7+ 41 i 43 5t 47 25 4 55 Ab 34 (+,
50 umol-L™", 3/hBH)EARHEAT 4 F (=), {3 I SA-HRP 5 anti-GF P {4 3k 47 S 5 ENERE I, 43 HT TurbolD-EYFP (3 1 15 3 ik /K °F;
(B) XIARIFEMK A TurbolD-EYFP (TY/WT) B S 4h i dE A7 £ W Ab B (+, 50 umol-L™", 3/ AR BEAT AbBE (=), HEAT Gy BN
. SA-HRP: Bt Al bric B op e, CBB: # 4 st

Figure 3 Immunoblot analysis of biotinylated protein

(A) Wild-type (WT), transgenic Arabidopsis seedlings overexpressing TurbolD-EYFP (TY/WT) or TurbolD-EYFP-ATG8a
(TY-8A/WT) were treated with 50 pmol-L™" biotin (+) for 3 h or 0 (=), activity and expression of TurbolD-EYFP construct were
analyzed by immunoblots with SA-HRP and anti-GFP antibodies; (B) Different lines of transgenic Arabidopsis seedlings over-
expressing TurbolD-EYFP (TY/WT) were treated with 50 pmol-L™" biotin (+) for 3 h or 0 (=), followed by immunoblots. SA-HRP:

Streptavidin-HRP; CBB: Coomassie Brilliant Blue

S0 AR R BT AR W R P R S AL B AV
DL AE AU SRS IF (Col-0) A5t |, Xt ik TurbolD-bait
Rl B B 11 B 5 DR 40y 1 0 AT A T A A [0 B ) g 2
VIF AR, Bl A R R AN R TR ) A R A . 4R
HU & [ J5 14 F Streptavidin-HRP flanti-GF P T 4%
BRI, [RIB EAT 25 B s i e i K4 PTR, Bl
A 2 VR P B FR N R 3, AR E AR 1 A IR
R 2 B R AR I (R AR ) 2R AL B R T
R B AE A IR, AR AT R b, 3R
ATEEUGE 24 FE K AL FRR R o AR5 O SCHRRIE FA L
I 48 B FRAVIHE T 8 FH 50 pmol- L™ A 1 5 kb B AL R
2-3/INF,  ELAA [ 5 A TR T ) R S 4 R
1738 412
6.3 $RIAfRICE B RITH N REYH &

W T AR 2= - B SR R A BRI s sE f 7, Al

FH A8 B¢ 4% 2% 5% A E 11 T Bk (Streptavidin Magnetic
Beads) & &£ AV R bR AR (1, 3k I 5 4

EFEIRC AL E A

6.3.1 H¥RABEYM R EEAHERN

(1) EEUSH 84 mE I 40 348, M4r0.8 g, HF3iX
R E A BN 78R T50 pmol LT AR B
W, JHCE TR A KR FRAE N (22°C) AL EE 3/
(2) B4l GE % 2 KA I ddHO R R 3k, &
A8, b F T4 B4R BB 4R T4 v
R MKy, EHETHE, ETEAMESGELT
—80°CUk#H .

(3) TETA MW R P I N, N4 HE P44 B R AT
EA

(4) A5G FES A4 mL Protein Extraction Buffer,
AReEEL), ARG R B0, 4°C, 17 000 xg
B 15504,

(5) ¥ LIEHBEFN.5 mLE LS, 4°C, 17 000
xg KBS 01553 Bl

(6) Witk BIiGH T a8 A b seas, B YR(50 pL)
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A WT  TurbolD-EYFP/WT ~ WT
kba 0 0 1 10 50100 250 250 pmol-L-"
250 = = =
100 - =
*——uBBBB-
207 BE: SA-HRP
37- — i _
A e ——— — -
V4o
20 - - s =
75_ — — —— S S CE—

WIIIIIIII%B

B4 APUThRC AR IR S A BRI [ H A

kDa
250

100
75

37

25

20
75

WT TurbolD-EYFP/WT WT
0 0 15 30 60 90 120 180 180 min

“"'ll“.l“
= ‘
1 -. I SA-HRP

Anti-GFP

50 -

[4)]

0

HEEEEEEEE -

(A) 5 FFAS [5) 94 55 B 26 0 2 VA T 2 S vk B 2E U RN #4 Turbol D-EYFPHL R 7 4L BR A /NEE, 4 F SA-HRP Hlanti-GF P74 #E 4T 125 BNk
K, 43 H7 TurbolD-EYFP{iE M 5% ik K F; (B) FI50 pmol-L™" A5 4 28 i 4k 31 17 A 7R FN1 45 Turbol D-EYFPHUL S I+ 7R [ I [, 4%

Jr AR B A AT G B BN T o

SA-HRP: B A MM ICfE R K MK, CBB: % Lt

Figure 4 The optimization of biotin concentration and labeling time used in proximity labeling

(A) Wild-type (WT) and transgenic Arabidopsis seedlings overexpressing TurbolD-EYFP were treated with different concentra-
tions of biotin solution for 1 h, followed by immunoblots with SA-HRP and anti-GFP antibodies to detect the proximity ligation
activity and protein expression level of TurbolD-EYFP; (B) Wild-type (WT) and transgenic Arabidopsis seedings overexpressing
TurbolD-EYFP were treated with 50 pmol-L™" biotin for different times, followed by immunoblots with appropriate antibodies.

SA-HRP: Streptavidin-HRP; CBB: Coomassie Brilliant Blue
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Figure 5 Immunoblotting analyses of the biotinylated pro-
teins enriched by Streptavidin Magnetic Beads

Arabidopsis seedlings overexpressing TurbolD-EYFP-ATG8a
were treated with 50 umol-L™ biotin for 3 hours. The protein
was extracted and desalted through Desalting Column. The
desalted sample was split into two parts and incubated with
20 yL Streptavidin Magnetic Beads overnight, followed by
protein elution with 20 yL or 200 pyL 4x SDS Sample Buffer,
respectively. Extract: Protein supernatant after centrifuga-
tion; After Desalting Column: Protein sample after desalting;
Flow-through 1 or 2: Supernatant after overnight incubation
with streptavidin (SA) beads; Eluate 1: Protein sample
eluated with 20 pL buffer; Eluate 2: Protein sample eluated
with 200 pL buffer; SA-HRP: Streptavidin-HRP
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Methods for TurbolD-based Proximal Labeling in Plants

Jiayi Kuang , Hongging Li , Wenijin Shen’, Caiji Gao’
Guangdong Provincial Key Laboratory of Biotechnology for Plant Development, School of Life Sciences,
South China Normal University, Guangzhou 510631, China

Abstract Proximity labeling (PL), a recently developed technique to detect protein-protein interactions and subcellular
structural proteomes in living cells, has been successfully applied in various animal and plant systems. Proximity labeling
is conducted by fusing an engineered enzyme with catalytic activity to a protein of interest (bait protein). With the catalysis
of the enzyme, small molecular substrates such as biotin are covalently linked to endogenous proximal proteins, which
can be further enriched and analyzed to identify the interactome of the bait protein. TurbolD, a biotin ligase produced by
directed evolution, has the advantages of non-toxicity and high catalytic efficiency. Using TurbolD-based proximity labe-
ling to analyze proximal proteins of bait proteins, we can study transient or weak protein interactions, which helps to un-
derstand the complex biological processes occurring inside cells. Here, we describe methods and related tips for
TurbolD-based proximal labeling in Arabidopsis thaliana, and hope to provide a reference for studying plant pro-
tein-protein interactions.
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