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Fig. 1 Analysis of the purified proteins by SDS-PAGE
The purified proteins were subjected to 15% SDS-PAGE. Lane I:
Protein marker; Lane 2: The purified protein of PYL10; Lane 3: The
purified protein of PYL10- SnRK2.6 (333~ 362); Lane 4: The purified
protein of PYL10-PDI (440~ 491); Lane 5, 6: The purified protein of
SnRK 2.6 (1~332) and SnRK 2.6, SDS-PAGE result shows that all
these proteins purity are over 95%.

22 & FHEMR = #7557 SnRK2.6 & SnRK2.6
(1~332)

WL SERENT . BT E T =P
AL B KR SnRK2.6, DL A s A
SnRK2.6(1~332), it Bradford & &% 1 g/L,
4 0.5 ml & Superdex 200 3% 43 £ 47T 4> T HEFH
JENT AT, W AR 1 AR A B 1 R AR
35k 14.3 ml A1 155 ml. 3@ & (RS> 1B AR
T i S8 79 B AR il 28 X5 SnRK2.6 i1 SnRK2.6
(1~332) AT U, BN o 1 i 40 i)
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Fig. 2 SEC analysis of SnRK2.6 and SnRK2.6 (1~ 332)
(a) Standard proteins on Superdex 200. Each protein was loaded on Superdex 200 at the flow rate of 0.5 ml/min with 500 pl. The standard curve
regression linear equation of the method was: y=-0.2951x+0.9546, the linear coefficient was 0.9933. (b) The analysis of SnRK2.6 and SnRK2.6 (1~
332) by SEC and SDS-PAGE shows that the elution volume of SnRK2.6 (1~332) is larger than SnRK2.6. After calculated, the MW of SnRK2.6 is
78.7 ku, close to dimer, while the MW of SnRK2.6 (1~ 332) is 44.1 ku, close to monomer.
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Fig. 3 MALLS-SEC analysis of SnRK2.6
and SnRK2.6 (1~ 332)
The concentration of the sample was 1 g/L, 500 .l of the sample were
injected onto WTC-030S5 column (Wyatt) at pH 8.0, 25 mmol/L
Tris-HCI and 150 mmol/L NaCl at a flow rate of 0.5 ml/min. Analyzed
by MALLS-SEC the MW of SnRK2.6 and SnRK2.6 (1~ 332) are 40.6 ku
and 37.5 ku. —: SnRK2.6 (1~ 362); —: SnRK2.6 (1~ 332).

24 S HTEIEE L9 SnRK2.6 & SnRK2.6
(1~332)

K 5% [ Beckman 72A & (1) 73 7 3 250 AL
ProteomeLab XL-I, ¥EFF 280 nm I K 6t FE 5 34T
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8 h FE 4 T % 2 R it R, WS,

SEDFIT (14.4f W) A4 24T 70 M. 15 26 5 N Eds,
W BEAFE L 1428 80 ANl 4 R AERR 1 ANk A 4b
FXI%, BIHRA 40 MRS, ARGkl AT,
DL S5 0 5 R LT A meniscu FF 4TS, DL
7.15 mm 424 bottom, EFE C(S)FETY, wELKS
H resolution & 150, YUFFREGEH 1~10, [HH 4L
A RIFI TS, WO {E A F=0.68, f& /o bATt
HRRL A, A4 5 RMSD 4 0.006 454 (/N T
0.01), Runs test Z 7£ 2~3 Z [ (iZ /N T 30), it H
PG4 RS E . &5 32 K& 11 SnRK2.6
R38R 56 4K B 11 SNRK2.6 (1~ 332) (1) 1T % 2 %20 7))
Jy: 2.83S M12.9S, UGS T FES AN 439 ku
MI37.0 ku, HEGT R EAR 2 M EAMR
TEBCRA T UL AR S TE 7, 5 SLS 15311
S50 —50. AUC SZI6 A I3 31 T 8 A R K R R
B KAV K L EE R, WK %
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Fig. 4 AUC analysis of SnRK2.6 and SnRK2.6 (1~332)
Sedimentation-velocity analysis of SnRK2.6 and SnRK2.6 (1~ 332) by
AUC. Absorbance of samples at 280 were about 0.8. Sedimentation
coefficients of SnRK2.6 and SnRK2.6 (1 ~332) are 2.9S and 2.83S
respectively. —: SnRK2.6; —: SnRK2.6 (1~ 332).

Table 1 Hydrodynamic parameters of SnRK2.6 and SnRK2.6 (1~ 332)

Sedimentation Frictional
. Mw Mw - . Stokes a/b alb
Protein ; coefficient ratio )
Theoretical/ku AUC/ku N Radius/nm (oblate) (prolate)
S) (11/9)

SnRK2.6 41.22 43.9 2.83 1.58 3.69 8.42 7.60
SnRK2.6

37.88 37.0 2.90 1.38 3.04 5.02 4.68

(1~332)
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2.5 pH{EX} SnRK2.6 &% SnRK2.6 (1~ 332) %k
Lol

o B a4k 15 2 10 A K B (1 SnRK2.6 il ke
PAEE 1 SNRK2.6(1~332)E % 1 g/L, [Ff 500 wl
% Superdex 200 ST - FHEFLENT 0T, 3%
FE 4 PRI pH M AT 850, AR KEN
MK E A LE pH 6.5, 7.5, 8.5. 9.4 &4 ik
AR 6 iR, A K 1 SnRK2.6 #E AN A pH
LA IR 1477, 1443, 1427 F11424ml,
BTN A TR A R 1 SnRK2.6(1~ 332)
EAR] pH S T UEBARRRAK I 15,67, 15.67,
15.56 f1 15.48 ml, “ZAbiEaHAIEA I &,
2.6 LA H PYL10. PYL10-SnRK2.6(333~ 362)-
PYL10-PDI(441~ 491)

¥ oy B alifh 15 2 A K& 1 PYLLO. kA& 1
11 PYL10-SnRK2.6(333~362) il PYL10-PDI(441
~491) | Bradford ¥ & £ & 1 g/L, MK ¥k 1@ b
Superdex 200 A= AT 2 HEBH Z AT 40 b, A
Ve AR R 537 i bn AE i Ze vt 550 7 e A
18 A FR A HUHY 5 AKTA purifier 10 R 485k T
BT CEUN 01, GRE5IMES . G E S
HU dn/de AETHEFE S 400 4> 7 . SR A s
B0 M1 ProteomeLab XL- T #FAT7UTRFH R 525K, H
L kb3 SnRK2.6 £ AR R 7 i AT b B, 15 2
AN TR, DR BRI, KEY
oy KRG R, TR 2.

14.27 ml
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Fig. 5 SEC chromatograms of SnRK2.6 and

SnRK2.6 (1~ 332) at different pH
(a) Elution volume of SnRK2.6 decreases with increasing solution pH on
Superdex 200 in Size exclusion chromatography experiment. Buffers
with different pH are MES pH 6.5, HEPES pH 7.5, Tris pH 8.5 and Tris
pH 9.4. (b) Different solution pH do not influence elution volume of
SnRK2.6 (1 ~332) distinctly on Superdex 200 in size exclusion
chromatography experiment.—: MES pH 6.5;—: HEPES pH 7.5;—:
Tris pH 8.5;—: Tris pH 9.4.

Table 2 Hydrodynamic parameters of PYL10 and chimeric proteins

Sedimentation  Frictional

Protein Mw MW MW Mw coefficient ratio Stokes ab ab
Theoretical/lku ~ SLS/ku AUC/ku  SD200/ku radius/nm  (Oblate)  (Prolate)
() (71/0)
PYL10 20.6 220 19.7 29.1 2.10 1.25 2.24 3.18 3.05
PYLI0-SnRK2.6 24.2 24.2 25.2 52.9 211 147 2.85 6.44 5.9
(333~ 362) . . . . . . . . .

PYL10-PDI

26.4 27.2 27.1 66.7 212 1.53 3.05 7.57 6.87
(441~491)

3 it % FEREPIRZS . ARSCHFFC R, SnRK2.6 4> FHER )2

O3 THEBRLZ A2 —FhoR I B 50 88 B 1 o) 1
R MZEFREAT B ENER, QHPUTRNNGE &
PSS TR GARGES . TR 5 1 hm e i e
WARELAEL, #3408 I weIR S I 20 1 i
5, 5RO LU B 1 ROy AR U

W IDE AR FRAL T — SRR VEMAR TR AL . T 437
FRTHC B AR - DL PR AT DA 2 A R A G U
EBIRE, SnRK2.6 7R LLRAR B A e, 1
— WL R W], SnRK2.6 A& i 741 (333~ 362, %
JL1% 741 & LDIDDDMEEDLES DLDDLDIDSSGE-
IVYAM, D/E b : 46.7% i i T SnRK2.6 43
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FHERSFMY I, PDI K741 (441~ 491, 2 LR )T
%11 GERTLDGFKKFLESGGQDGAGDDDDLEDL-
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52.5%) 14 45 PDILE 73 ¥ 0 b A5 — SR AR AL B P i,
a-Synuclein A i F 7114 «-Synuclein 7& =244 A7
BV 2555 5K PDI AT o-Synuclein 2 S 1§ B
A, EREEERIEE [ Thioredoxin Joif, Hi75 1k
HRE AP BT, PYL10 & ABA 5 5l
B SnRK (1) B3 or 1, gt CpkdkiE, PYL10 7E
WP LR e, AHERREE 2 7. 3R
7K SNRK2.6. PDI A iy & 75 R 11 24 2 1R )7 91 4%
REREE A PYLL0 Ay, 8 Ik 73 B b 1 g o0
S mag Rl Fm®, EKEA
PYL10-SnRK2.6 (333 ~362) F1 PYL10-PDI (441 ~
AL FEVE IR A LIRS E ) AR TE XA A, Tl 4y
- HERELIZ BT 23 BT 45 21 1) B 154 1 ot o B A K,
WAL ER AR, 5 B H I SnRK2.6 4 11 R I
P —3, 2RI ILIR T YLK & R =
DEMA B AT . T HEBRE AT E B L R T
JE R AR, R T E A TR B H.
KGR, HTHRAFD TIASERA . =4
sikiEZE S, BT IR AOKA FE T BEAA R
KZEFE. W THEERIE & A o1 BE K& R R
KI5 R HARERRIE 73145 € (1 Hth Ze Rk v 5
Hoyrhie, R e Rz, il A Sk
SnRK2.6 ] Bf 57, LA K& SC#R F O¢ T PDI B4,
a-SynucleintUFT Securint <5 (K 5T 2 1, A 431
HEBRJZ M A 8 13 50 T AR T R IR SOIRES
(RS | AT el

5] e % o M & B, SnRK2.6.  PDI.
a-Synuclein [ A 3 A AL FRE AL, #E SR IEZ
B D sl E. @A AL i) D A E SR Iy
THBRZATAT A e, XORUT SRR, rHIX
ANBE IR FRATHEATIR A A BT T, SRR iy i A
BEE pH B A8 1M 20 7%, SnRK2.6 25 HL ik 4.8, 24
pH K T 4.8 I} SnRK2.6 4+ i i fif, pH # &,
SnRK2.6 fraff AT 2 . R T RS0 75 iy F A
12 /b5 T SNRK2.6 1115 FHEFLZ AT A 79
FATI 5 T A pH 4 F T, SnRK2.6
SNRK2.6(1~ 332) M ut i fi. 45 I, pH &L
X} SNRK2.6 [T BE I AR AR RE AR K, 1 X 25 i K i
PR P 2 L TR e A1) PR AR A4 B 11 SnRIK (1~ 332) IRk

Jiie AR B 5% ma 4R /N . pH M 6.5 AZ fk k8.5 I,
SNRK2.6 13 i A4 Bk /b 0.5 ml, 1y 6k 4 44 & 1
SNRK2.6(1~ 332) i i AR BN sk 2> 0.1 ml. 73 #y
WA, B LA 9 2 e i i < R) i 1 ey e A
M, AEGHERE S, RrEEIN: FN, bEE
H T A2, KGR S, 7o
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SnRK2.6(333~362) LDIDDDMEEDLESDLDDLDIDSSGEIVYAM
SnRK2.1(316~353) DEEEEEDVEAEVEEEEDDEDEYEKHVKEAQSCQESDKA
SnRK2.2(333~362) DNLDLDDDMDDFDSESEIDVDSSGEIVYAL
SnRK2.3(334~360) SDDEYMDDLDSESELEVDSSGEIVYAM
SnRK2.4(332~371) EEDAEDVEEEEEEVEEEEDDEDEYDKTVKEVHASGEVRIS
SnRK2.5(313~360) DDDEEDVEDEVEEEEEEEEEEEEEEEEEEDEYEKHVKEAHSCQEPPKA
SnRK2.7(319~350) DGSIDLDDIDDADIYDDVDDDEERNGDFVCAL
SnRK2.8(316~353) DEEEEEDVEAEVEEEEDDEDEYEKHVKEAQSCQESDKA
SnRK2.9(317~339) DKKDDDEEEYLDANDEEWYDDYA

SnRK2.10(318~361) EDAEGKEEDAEEEVEEVEEEEDEEDEYDKTVKQVHASMGEVRVS

Fig. 6 Sequences of SnRK2 subfamily proteins

Sequences analysis revealed that c-terminus of SnRK2 subfamily proteins is rich in acidic amino acids Aspartic (D) and Glutamic acid (E).
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Analytical Ultracentrifugation Reveals Poly Acidic Amino Acids Sequence
Alters Hydrodynamic Properties of SnRK2.6"

CHU Wen-Dan, ZHOU Cui-Yan, LU Ya-Fei, XU Yang, LI Wen-Qi™
(School of Biomedicine in Tsinghua University, National Protein Science Facility, Beijing 100084, China)

Abstract  Analytical ultracentrifugation has been utilized to capture the motion of macromolecules in
centrifugation field, and is widely applied in assessing protein properties in solution, especially sedimentation
coefficient, diffusion coefficient, Stokes radius, molecular mass, and hydrodynamic and thermodynamic
parameters, including binding affinity. Utilizing analytical ultracentrifugation, we analyzed the impact of poly
acidic amino acids sequence on SnRK2.6's hydrodynamic properties. Chimeric proteins are engineered which
combine full length PYL10 and c-terminal poly acidic amino acids sequence of SnRK2.6(333~ 362) or PDI(441~
491). Simultaneously, molecular mass and aggregative state of these proteins were analyzed and calculated by size
exclusion chromatography and static light scattering. We demonstrate addition of this sequence leads to increase of
Stokes radius, axial ratio, friction ration, and decrease of elution volume on size exclusion chromatography.

Key words analytical ultracentrifugation, size exclusion chromatography, static light scattering, protein
molecular mass, oligomerization state
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