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Figure S1. SEC-SAXS data analysis containing Kratky plots and Distance distribution P(r) for PEPc
from Figure 8. The figures are generated from ScAtter. A-B. Peak 1 in TBS with 25 mM MgCl, C-D.
Peak 2 in TBS with 25 mM MgCl,. E-F. Peak 2 in TBS. G-H. Peak 3 in TBS.



Oligomerization and characteristics of phosphoenolpyruvate carboxylase
in Synechococcus PCC 7002

BEEIT T 5 /]SNTaTHIM ANMNOWAAAS e l ‘][] *[7 suebutrazazed D

7T a YRSt Ee! RARIRICICIR &1 51 Y KOO Fel & awifo sfrapfi oalals|aulzs|sf 1jafifs ¥l 1|v g rueTTRY} ¥

adalt e clEtl e e HAR awifo sf1aN11 pafalsaufzs| o rjoffH ol 1w gl eTAZOUTIY
L R =1 51 i B TFel € awifo sf1a11 halalsaufxs| o rjahf ol 1w gl
=5 R =1 o 3¢1 i BRI Yot € awip 1S/ Mafslalaulas| o 1lof1H Ll I[v alr
¢ruIfLiwoLaaxpl c - c - ovf awufL o Kt mr_oio. s[1x ala 1|3 ¥
GAdW" "t sttt o awyls N1 3N 1" av(zsiMsalial* o rlopx WL 1o

0os ovy ocw ozv otw

VVVVV00000000 JVVV000 " "TJO0000 TUU TVTVV000

T sueburazyzed D
ASAVNVNAIBIdIASAGMB I T ' 1"~ e oo of)e o[T) e[ Nolk) NoOolREE R R !-.O-thu'mlu
AQLHY3ASIORII ATI ATYSITIO LS| st CPINS|T S [LfH X AE[IAHNAY * VAN ESN eueTTRY3 ¥
AZLHYAsIORII aTIATS[1O J|L S| <t plaaft TEps (LN X A[E[IAHY " ° AQ" MYV eTAIOUTIY g
AQLHYAlsIORI aTHATYS[1O LS| < Pl THpS B LN X AEIIAHN " © AQ" ¥YY Terbutad g
AQLHYE[SIOPIATIATS[1IO L 3 s|rajsa - - p|sY[1TH [N X AEI|AANIANS " 9SS shew 'z
VasHYLsIO[IaTI LA S 13 aAX NIM VRN T[] TjLNE AK|d)|IN: - 0a” DS 200,004 S
VILHYLSIOMIATHATdND oY eI < (O (3R OlLY W o i o R RG]
o6¢€ oEE
R EEE LD a—— VVVVVO0V000  TVUOO VVVVVVVVVVVT00000 TUIVVVUVVTVV00000V000000000 027
sueburzyzed D
oo o[ . ..u.ﬂ..A.... IRT - WA IB OO 1 [ 1]~ . T o~ .ﬂ.@ﬁdhﬂh‘&lnv
H 1|3ja v dlEjalrjoumpas 14 aufelo owm ss JOfr Tld ¥px|aa @ alijo IN SESEURAE BuURTTRYY ¥
LUA[1|3[E A T[ES N O UMW S W aufeo owm s s 3O T|d YA [a 3 H[EN|1|9 IN] SEREURRE ®TAIOUTIY I
LAA[1|3fE W T[ES N O UMW S W aufelo WM s s JOfr T|d YA [dA H[EN|I[O IN SESEURRE Torbutad 3
* SH[T|3[3 v a T(Eap|ou Mpa s T3 aufeo OWM S S [T T|S APNJA[aT H[FN[I|O IN] MY I3aLy skew 7
SH*[1Tjadj" “INsMHTS[1S 1A aNBJaufelo ©AM SO JND JN *|IfLjaa MTL|ddSY PHTIALYM Z00L00d” S
A T IFdLVIANS 17 N|anBafelo owm s 1 J¥A da JFAdTHAO[] " NT MY IIALHM RICE R
ooe 06z 082 oLz 09z osz ovz 0czZ o6t

LIEEEd VVVVVVUVTUVV0000000000000T0000 B T TUVVVVV00TV00000000 TUUJU0000TT000 TT LI CEl ]
sueburzyzed D
o R . e e e g . . -. z.gﬂuuu.mlu
Al daspoT1ac * csafradalgac ¢ ¢ cajrasa Ly fsls H[d1 BURTTRYY ¥
A ASPNTH - CHATEMaE ¢ ca|ras|E L] Al eTAISUTIY I
A dSPNTE * s TATEME|YE C  c c3fr as|an Ly Afefx Torbutad 3
A dspoAd” " rsaTEdIa - * - cdjras|a iy H[Y|I shew 7
LD AW NOHNTHAA[IMQa|O VYO L V|l d L|H SN|O| E| e (o] Z00L20d” S
Ladsadd: - - NMIAYTIN - * C " VI AT dNSY| T [WF sis T2 3

o0zt 0Tt o0t 06
P LR EEEEE] TUOUVOO0 " " "TOOUD L LI CEN
sueburzyzed D
R N PIPEN carar ey P e P o PEPEPE cor e PEPERY DRI ceee [ DR R & I I T R R PR ...........' suebutazzed o
cerc cDAFRYINY INIWHS A v RS TAIls|do dajt sLalas o1 AT NS dFu P FAFT ¥ IR TP TN axIAfE -ttt AAISANYAATONTO Y ~m<zv_maz~_w<» eURTTRY} ¥
cec cDTARYINY T NIWH S| W RY TAJIIS|Alo 1aT S LTS Of1 33T NN daH ¥P FX 3 ¥s 13X 00D AT TN ARIA[A - * ¢ 00 QIS ANOJATTHTO V(I SYTIHTANYNY| eTAISUTI} I
ce cDAFREYIINY T NIWH S| WA Y TAJIIS|Alo d a1 SLIAS Of1 [T NN daH ¥p FAF ¥ I X 03D hafeaxazffa ot AAFSANOIATTETO VL SVINATNY NV Torbutad 3
cocc DAFREYIINY T NIWHT|T S S AT dY[IOL UMY OIT FOTHL LAD NP AR A S AFX 03P dahitlvazazhiaaasanoaaT08TOVAT SH* - HYEP ADAVHL " * SHH skew 7z
DAY IAHOME AISINT TO A TV[I v H Y N|I[¢|ajd Tall L I[TA S|L S|SdSANTS Op av L ¥jL ¥ * THIN TN alahTjL 190yttt csDSt tt t  LSTTAVY] mmm=z>..oz“ 200,004 S
* " HADE YLNYTNTI0S|I VY A|J[IT|ZA NS ND 1L T(1 IJO¥ NY ANO VM S|SM S[I NN * TL[EAN DIOIWSANSH[IY "« * "~ """ SKAD" === ot ANK T3

o8 oL 09 os ov ot T




Oligomerization and characteristics of phosphoenolpyruvate carboxylase
in Synechococcus PCC 7002

UHmmewxwza HzngHxﬂwmaﬂm -.--.---z Oz-ﬂ, ZHqunnqn---.--. D B.gﬂuuu.mlo
Blinf- - - c - O[O vV IONWLTITIA a0 AVAES LANTHATAPN|SMSSPUI[a: = = s s r s s sm s mmr s e e eee euerTeyy ¥
BN o - cohovvIounITITLAE D ¢ cd e cwX 1T e e
ok ‘-.-.co oYY IOMWLTITUalaql ceege s cyrblsllaNTH I lEaY AN st e e ﬂ.ﬂuaumlh
Blinf- - - v - OWovVIOMWLTIITIGETOd" * """ "¥A dNTH I fdaVdNSdAVVAINS IHAYTLAHANI QYT ¥NT skew z
Bl o - shsvvIoNTITTY e N o M = T 1t IR R R R R R R A I R 200L00d"S
Minl - o OV IOV TIAWT S, e e F R F Trooa
0 098
ceeeiiiineeny rroog
® s 8 s s 8 8 s s s 8 s s s s s s e s s s s e s s s e e s ms s s se e s ss s s s e e s ss e s ee o seos s ® s s s s s s s s s s e s s s e s s e s HHVm JHI*..-- Bo o [T . r.u z.g.ﬂumgo
teteseesaranaeeaaes s yernauiian xhivabs Ta sl ke ool nalz ok xls ahiate eueTTRUI ¥
Ceseneenee e . AUV ATNS I HANTIIAH ANldaks T IlL xhe OO N L KlaahiTh eTAzOUTII—Z
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e gOuyIAMSTHANT Hihlaak Ta vl Sl nalzzl xlsa N .m..n@ﬂdhﬁlh
LAVOOANTLLIAAQUTYIOONTAIAOTTTIANHOVINTIANNLAIANO INONOVY IONWLIITLIAATOAdAESVANTINATOVANNIAY IANSTAd0al|adap|aafs 1uy1(L A ojajy n7|LLfr xlanpiga skew g
e TN bl sl x ok Ta bt s oqlaal tonkalo 200L00d"S
e =t i e NTaal KTk o Troo—a
0s8 ovs ocs

TUVVV0V0000000000000000000 T[02°d
TOVOU " "TO TOVV000000000000° °° T TOUVO0000 TOO0000000 O00000000000 00°'T TOUV000000 susburryzed D
ANARNAN FaofEea- - - a[ jaIfias CauvflaN 1@AMET I - ) FTan 30 B|AR LM T]a N IR Td - JdWOTLX suebutazred D
of1 Al afalan i - - - aloajemi aals - sax1eflo aalopiv aanat dalr|rh w3 aamoxlxralo Al T |5 o I MAJTH|IYLO LY eueTTRY} ¥
RN AN wpaals - - afoalayaals Man|TeR 1o aNjopiv aanEATalr|Tiy ¥ 3 3a M u[RrE) S " )" IOIT i 1 3 MAdTH|ZNLOIMs eTATOUTIY
Axax AN wpaafs - - - afoalamft aals - Man|TeRe 1o afalopiv aanaA Talr|Tiy ¥ a admL xR E) Ml P v|H a0 MAdTH|IELO LY Torbutad g
O[11TOO|L FA[xM apa1fd * * Mo a|lavf 2 alv - glax|1off1lo afalopiv aanaTIalLiy ¥ a aamanNxraE A (- palr vl ap MAdTH[IEIOLIMs shew 7
a1 IjTa N Aja ols rfoa T (3 Al ajr aaia 1 vlaAHSRIAO TajaPis TLWEA MS|1|al ¥ 3 ad MM s[r 3 X[y aadjl|*[afal ajo 01\ XMV dnTfausOLMs 200,004 S
V(TAIAN T OTNETE " * MO T|dMI ¥N/a A TN O ARIRITM T VIAWITWOMNIL S 3 IdMAPHYATISO MO * * .mﬁ AMO IS MY dTWIENDO LY FICER:

ots 008 06L osL oLL 09L ostL ove oEL ozL
T000000 VUV00000000000000 " ° V0000000 VUV00000000 TO00000000000000 V000000000 V0000000000 TOT VUUV0000000 028
TUVVO000 TU000 TU00000000000000000000000000000 sueburryzed D
JSNQISITa0NTAIANATAVANGTNYA|IRN AT TO LNYNT T sfgal ﬁ.:( TAHEMED o I ¥R T|aN@” suebutazred D
cshasasjay|t v clso INmuo|RB[T ¢t f@al dhals 5|1 v|aAlepgalaT b s 3ldpi ds Tl rURTTRYY ¥
- sy uslay +clso INwuolaplT s vttt aaals L |AAlpIOan Tfap maE|ap dls 1)d]- eTATOUTIZ g
s slaxslay cclsoINmuORplT an1ls mm: Al¥olan 1 3lap 4)s 1)d]* Totbutad 3
| ERERES 1 ER cclso INWEO[RE[L st vt vt A als E|L A AYpE|an T alapi afs aldl- skew 7
N Op ¥ ¥ H[v|d ¥ s clss10T0s|IRla vttt X qaspao|sfijafan 1 diofr ala aefs Z00L00d S
crlawayvayt c v tlsotdayolIEo e ¥ mum;vliczH slapidjadld 100 3

ooL 069 oLs 099 089
JOOJO """ """F TUOUUOOOT TUJVVO000000TV00000000 TT02°H
TIJVV00 TTT G—— JTTOOO0000J00000000000 V000000 G TOOOOO0000000 TU000 a4 sueburiyzed D
I[]" B ALY TIaa1 NgdS d HRRIa d TSRJoR] 11 d|s anum IBMAK GO AVWIAS[TADS 1 a5 BRI T I - BITHoMS Na1 ax HaafTTN[@ INYRIYd 7 sueburtayzed D
s| alaads1rvTH|Llao oo A L ofyuB]H anl1) x}m; MEANATEEOY N AI[aM Y Ys ] B as BRI ok BRI < pINjruiNpix maT s aTpav|aviela v ol euRTTRY3 ¥
Aspin|r Halaaos 11w TH Il oo A 1 o s 2 1|l x}Ummx INAIOEOL M AI[OM v s g B a5 BR wilicl b HR I + + - plalr uiNp A M aw s 38 Ll vy akdalel el BTAIOUTIY
Asplu|r dalaaos11vTHLlas offfo A L oB)ulyH a2 1|l x}u.ﬁx ANI I|aE OV ATI|OM Y YS d apfr e s eplaruNp A MaT saTfvpvie|d vvagda a Terbutad 3
1lspiN|r ffalaaosTrvTHLlao oo A 1 of)uRyH 2 1|Tf[MAB AP ulv A O WAl Ov u A 1|0 ¥ S 1T (] oF! R -+ B sapi maa s aaalasiylavisogda 3 skew g
PPN ZfNla a 0w 1T v v Alvla o ofRo A s of)uRYH A 1[4 nmu;o ADDIINM OV MHI|FMNSS ] 3 dATHA93LIAOUOAVA dIAOP|VTONNA TAT 44 IWO I]ald vNupdalal £l 200,004 S
TopM1s/olddds 11V vHvid v oo 1 s offuBlu a1jrpfa(tR}vM AL M1 Tvia Ov O ADWM SVY I T e e OB YOMAMAT NT TOLHAN YNNI d|a a RICT-|
009 06S oss oLs 095 o€s 0zs 01s

- TOVVO0000 G—— TOO0000000000000000000 V0000000 TUU0000 TU00000000000000 -« T[oo 3



Oligomerization and characteristics of phosphoenolpyruvate carboxylase
in Synechococcus PCC 7002

Figure S2. Multiple sequence alignment of PEPc PCC 7002 with PEPc variants with available
structures. Above the alignment is shown secondary structure of E. coli PEPc from PDB 1FIY and

below the alignment the secondary structure of Clostridium perfringens PEPc from PDB 30DM.
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Table S1. Comparison of experimental scattering curves with calculated scattering curves generated

from available PEPc structures in the PDB using the FOXS server. Best fits for each peak are

highlighted in green.
PDB Reference | Organism Ligand Oligomeric | Rg (A) x? dimer | 2 .
state* peak tetramer | tetramer
TBS peak peak
TBS TBS +
Mg?*
IFTY 24 E. coli Aspartic acid Tetramer 54.7 35.7 5.97 5.03
Dimer 40.2 1.48 581 499
1JON 25 E. coli Mn2+, DCDP, Tetramer 54.8 36.3 5.99 5.63
aspartic acid
Dimer 40.5 1.47 523 453
1JQO 25 Zea mays Sulfate Tetramer 55.2 30.5 7.18 8.06
Dimer 40.0 l1.61 628 537
1QB4 45 E. coli Mn2+, aspartic acid | Tetramer 54.8 35.8 5.56 5.39
Dimer 40.2 1.47 594 510
30DM | 46 Clostridium | Malonate, gold Tetramer 43.5 9.11 332 287
perfringens | cyanide
Dimer 33.6 4.85 1253 1044
32GB | 47 Flaveria Sulfate, ethylene Tetramer 49.3 26.5 103 82.8
pringlei glycol, aspartic acid
Dimer 40.0 1.55 628 537
3ZGE | 47 Flaveria Sulfate, ethylene Tetramer 49.2 26.9 104 83.3
trinervia glycol, aspartic acid
Dimer 40.0 1.52 619 530
4BXC | 48 Flaveria Sulfate, glucose-6- Tetramer 49.3 27.3 105 83.9
trinervia phosphate, ethylene | Dimer 39.9 1.56 621 531
glycol, Tris
4BXH | 48 Flaveria Sulfate, ethylene Tetramer 49.3 27.7 103 83.0
trinervia glycol Dimer 40.0 1.56 623 532
SFDN | Un- Arabidopsis | Citrate, aspartic acid | Dimer” 39.9 1.55 634 542
published | thaliana
5VylJ 49 Zea mays Glycine, acetate Tetramer 53.5 32.4 22.7 19.36
Dimer 40.2 1.62 563 484

* Oligomers generated from crystal packing

*No symmetric tetramer in crystal packing
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