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Name Description Construction”/ Reference
pRS316 CEN6 URA3 Ref ¥
p722 pRS316 CEN6 URA3 GCN2 Ref *
pRS316 CEN6 URA3 GCN2- 2
p1055 M788V,E1591K Ref
pRS316 CEN6 URA3 GCN2- 2
p1056 E601K,E1591K Ref
pGEX-4T-1 L};Zt(oirmdumble GST fusion GE Healthcare
YEplacl81 2u TIF5-FLAG 16
YEpTIF5-FL LEU? Ref
pGEX-TIF5 pGEX-4T-1 GST-TIF5 Ref
Site-directed mutagenesis of pGEX-TIFS5 using oligonucleotides
PAV1915 PGEX-4T-1 GST-TIFS (RISM) o (R15M)1 and elF5(R15M)2
AV1919 pGEX-4T-1 GST-TIF5 Site-directed mutagenesis of pGEX-TIFS5 using oligos
p (W391F) eIF5(W391F)1 and eIF5(W391F)2
AV1936 YEplac181 2u TIF5-FLAG Site-directed mutagenesis of YEpTIF5-FL using oligos
p (W391F) LEU2 eIF5(W391F)1 and eIF5(W391F)2
AV1937 YEplac181 2u TIF5-FLAG Site-directed mutagenesis of YEpTIF5-FL using oligos
p (RI5M) LEU2 elF5(R15M)1 and elF5(R15M)2

YEpTIF5-FL-7A

pAV2010

pAV2011

pAV2012

pAV2013

pAV1043
pAV2021

pAV2034
PAV2052
pAV2053
PAV2054

PAV2055

pAV2091

pAV2093

pAV2100

pAV2101

YEplacl81 2p TIF5-FLAG-74
LEU2

pGEX-4T-1 GST-TIF5-NTD

pGEX-4T-1 GST-TIF5-
NTD+LR

pGEX-4T-1 GST-TIF5-CTD

pGEX-4T-1 GST-TIF5-
LR+CTD

6His-GCDI11 in pALTER-1
3Myc-6His-GCDI1 pALTER-1

pRS424 2u 3Myc-6His-
GCDI11 TRPI

pRS314 CEN6 3Myc-6His-
GCDI11 TRPI

YCplacl11 CEN4 TIF5-FLAG
(RISM) LEU?2

YCplacl11 CEN4 TIF5-FLAG
LEU2

YCplacl11 CEN4 TIF5-FLAG
(W391F) LEU2

Fragment of TIF5 (BsmI-KpnlI)
with LR7A mutation in vector
pMA-AP

pGEX-4T-1 GST-TIF5-LR7A4

YEplac181 2y TIF5-FLAG
(LR74) LEU2

YCplacl11 CEN4 TIF5-FLAG
(LR74) LEU?

Ref !¢

PCR amplification of 1-456bp of TIF5 from pGEX-TIFS5 using
oligos TIF5ntdF and TIF5-152R to include 5' BamHI and 3'
Xhol sites, then inserted in pGEX-4T-1

PCR amplification of 1- 720bp of TIF5 from pGEX-TIF5 using
oligos TIF5ntdF and TIF5-240R to include 5' BamHI and 3'
Xhol site, then inserted in pGEX-4T-1

PCR amplification of 721-1215bp of TIF5 from pGEX-TIFS5
using oligos TIF5ctdF2 and TIF5ctdR to include 5' BamHI and
3' Xhol site, then inserted in pGEX-4T-1

PCR amplification of 457-1215bp of TIF5 from pGEX-TIFS5
using oligos TIF5-153F and TIF5ctdR to include 5' BamHI and
3' Xhol site, then inserted in pGEX-4T-1

Ref 133!

Annealing of complementary oligos MY CtagF and MY CtagR
and ligation into BspE1 site of pAV1043

Nhel-EcoRI fragment from pAV2021 cloned into EcoRI-Spel
of pRS424

Nhel-EcoRI fragment from pAV2021 cloned into EcoRI-Spel
of pRS314

EcoRI-HinDIII fragment from pAV1937 cloned into
YCPlacl111

EcoRI-HinDIII fragment from YEpTIF5-FL cloned into
YCPlacl111

EcoRI-HinDIII fragment from pAV1936 cloned into
YCPlacl111

Custom synthesis by Mr.Gene GmbH of TIF5 (540-1098bp)
with the following mutations introduced (D220A, D221A,
W223A, D226A, E230A, R235A, E238A). A BsmI-Kpnl
fragment.

Replacement of BsmI-Kpnl region of pGEX-TIF5 with Bsml-
Kpnl region of pAV2091

PCR using oligos TIFSFLAGF and TIFSFLAGR and pAV2093
as a template adding Ndel at 5 and FLAG tag and Sall at 3°.
Then used to replace Ndel-Sall of YEpTIF5-FL.

PCR using oligos TIFSFLAGF and TIFSFLAGR and pAV2093
as a template adding Ndel at 5 and FLAG tag and Sall at 3°.
Then used to replace Ndel-Sall of pAV2054.

*All constructed for this study unless referenced
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Table S2. Oligonuclotides used in this study

Name Sequence (5'-3")

MY CtagF CCGGAGAACAAAAATTGATTTCTGAAGAAGATTTGA

MY CtagR CCGGTCAAATCTTCTTCAGAAATCAATTTTTGTTCT
elFS(R15M)1 GAGGCATTTTGTACATGTAAAATGGATCATGATTATC
elFS(R15M)2 GATCCATTTTACATGTACAAAATGCCTCCCATCCAAG
elFS(W391F)1 GCGGTTTCTAAGAACGTAATGAATGGCTTAGCAGCCC
elFS(W391F)2 GCCATTCATTACGTTCTTAGAAACCGCTGAAAGTGACG
TIFSFLAGF GCGTGGCATATGTCTATTAATATTTGTAGAGATAATC
TIFSFLAGR GTCGTCGACCTATTTGTCATCGTCGTCCTTGTAGTCTTCGTCGTCTTCTTCATCAT
TIF5ctdF2 AGATGCGGATCCGTGAACTCTGAGCTCACTCA
TIF5ctdR ATCGATCTCGAGTCACTATTCGTCGTCTTCTTCATCAT
TIF5ntdF GGTCGCGGATCCATGTCTATTAATATTTGTAGAG
TIF5-152R ATCGATCTCGAGTCACTACTTGGAACCAGAAACGGAGTC
TIF5-240R ATCGATCTCGAGTCACTATTCTAGTTCCTTGGCACGAGC

TIF5-153F

GGTCGCGGATCCAAGAAGAAGAAAGCAGCTACC
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Name Genotype Construction/ reference
KAY24  MATa leu2-3 leu2-112 gen2A tif5A trplA63 ura3- Ref ™
52 <pKA235 [TIF5 CEN URA3]>
GP3511  MATa gen2A inol leu2-3 leu2-112 pep4::LEU2 ~ Ref **!
sui2A ura3-52 (HIS4-lacZ) <pAV1089 [2u his6-
elF2 URA3]>
GP4597  MATa trpIA63 ura3-52 leu2-3 leu2-112 GAL2+  Ref**
gcn2A pep4::hisG
GP5012  MATa gedll::hisG leu2-3 leu2-112 trpl A::hisG This study, trpIA in EY551, from E. Hannig see ref
ura3-52 (HIS4-lacZ) Ep517 [LEU2 CEN GCD11] **
GP5134  KAY24 +pAV1937 [TIF5-RISM LEU2 2] This study, Transformation of KAY?24 with
pPAV1937
GP5137  KAY24 +pAV1948 [TIF5-RI5SM LEU2 CEN] This study, Transformation of KAY?24 with
pAV1948
GP5423 GP4597 + YEpTIFS5-FL-7A [2u TIF5-74-FLAG This study, Transformation of GP4597 with
LEU2] YEpTIF5-FL-7A
GP5424  GP4597 + YEpTIF5-FL [2u TIFS-FLAG LEU?] XT(}E; ;’Ibl‘:‘éy ’F{ramforma“o" of GP4597 with
GP5463 GP5012 + pAV2052 [3myc-6His-GCD11 TRP1 This study, Transformation of GP5012 with
CEN] PAV2052
This study, Transformation of KAY24 with
+ - -
GP5627 KAA\\/? 14 08 E(C]'E]:P]\];;FliRiI; [GTZ;\';?LAG LEU2 2u] YEpTIF5-FL, plasmid shuffle to lose pKA235 then
p transformation of pAV1198
This study, Transformation of KAY?24 with
GP5628 ZKA]Y?V—: {) %\][16‘9;]3 ;g;jéwgg]]\g_]FLAG LEY2 pAV 1936, plasmid shuffle to lose pKA235 then
HIp transformation of pAV1198
This study, Transformation of KAY?24 with
KAY24 +pAV2054 [TIF5-FLAG LEU2 CEN] ’ .
GP5631 pAV2054, plasmid shuffle to lose pKA235 then
PAVIIOS [CENG URA3 GCNZ] transformation of pAV1198
This study, Transformation of KAY24 with
GP5632 KAY24 + pAV205S [TIF5-W39IF-FLAG LEU2 PAV2055, plasmid shuffle to lose pPKA235 then
CEN]pAVII98 [CENG URA3 GCN2] transformation of pAV1198
This study, Transformation of KAY?24 with
KAY24 +pAV2100 [TIF5-LR74A LEU2 2] ! .
GP5633 pAV2100, plasmid shuffle to lose pKA235 then
PAVIIOB [CENG URA3 GCNZ] transformation of pAV1198
This study, Transformation of KAY?24 with
KAY24 +pAV2101 [TIF5-LR7A LEU2 CEN] ’ .
GP5634 pAV2101, plasmid shuffle to lose pKA235 then
PAVIIO8 [CENG URA3 GEN2] transformation of pAV1198
This study, Transformation of KAY24 with
+ _
GP5637 KRASE%‘é [ g;]\%zgzig?]U FLAG LEUZ CEN] pAV2054, plasmid shuffle to lose pPKA235 then
p transformation of pRS316
This study, Transformation of KAY24 with
+ _ *
GP5638 121?1\7]241(313)?6\] [2 C(,);S\%ZI;Z 31/5/ 39IF-FLAG LEU2 PAV2055, plasmid shuffle to lose pPKA235 then
p transformation of pRS316
This study, Transformation of KAY24 with
+ _
GP5639 KRASZ%E [ CE);]\};Z[I](])Q;E?]F.s LR74 LEU2 CEN] pAV2101, plasmid shuffle to lose pKA235 then
p transformation of pRS316
This study, Transformation of KAY24 with
+ - -
GP5640 KRASE%E [ CS;]]E\%TlI;S Ag; [TIFS-FLAG LEU2 2p] YEpTIF5-FL, plasmid shuffle to lose pKA235 then
p transformation of pRS316
This study, Transformation of KAY24 with
+ - -
GP5641 2KA]Y§4S3 1%’?23\,3665;[535] W39IF-FLAG LEU2 pAV1936, plasmid shuffle to lose pKA235 then
HIP transformation of pRS316
This study, Transformation of KAY24 with
+ _
GP5642 KRASE%‘é [ g;]\%zlljg?qg?]U LR7A LEU2 2] pAV2100, plasmid shuffle to lose pKA235 then
p transformation of pRS316
GP5661 GP5012 + pAV2034 [3c-Myc-6His-GCD11 TRP1  This study, Transformation of GP5012 with

2p]

pAV2034

Continued over
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Name Genotype Construction/ reference
This study, Transformation of KAY24 with
KAY24 + YEpTIF5-FL [TIF5-FLAG LE . .
GP5842 p1056 [GCNZI‘?-5]65URA[3 C];EN] G LEU2 2u] YEpTIF5-FL, plasmid shuffle to lose pKA235 then
transformation of p1056
rssis KAVRpAvISIs s LG e T bt s
2 1 - >
u] p1056 [GENZ-316 URA3 CEN] transformation of p1056
This study, Transformation of KAY24 with
KAY24 +pAV2054 [TIF5-FLAG LEU2 CEN] ’ .
GP5844 p1056 [GCN2-516 URA3 CEN] PAV2054, plasmld shuffle to lose pKA235 then
transformation of p1056
Gpsgas  KAY24-+pAV0SS [TIFS-W39IF-FLAG LEU2  |hiy Sty Transiormation of KAYSA with
CEN] p1056 [GCN2°-516 URA3 CEN] p » plasmic shuttie to fose p en
transformation of p1056
This study, Transformation of KAY24 with
KAY24 + YEpTIF5-FL [TIF5-FLAG LE ! .
GP5863 1055 [GCNZI:-5]35URA[3 C];"SN] G LEU2 2u] YEpTIF5-FL, plasmid shuffle to lose pKA235 then
p transformation of p1055
psssa KAV pAVISSOUTES oI LG g i Tonomion ol KAV it
2 1 - >
u]p1055 [GENZ-313 URA3 CEN] transformation of p1055
KAY24 + pAV2054 [TIF5-FLAG LEU2 CEN] This study, Transformatlon of KAY24 with
GP5865 p1055 [GCN2-515 URA3 CEN] PAV2054, plasmid shuffle to lose pKA235 then
transformation of p1055
This study, Transformation of KAY24 with
GP5866 KAY243 + pAV205S [TIF5-W39IF-FLAG LEU2 pPAV2055, plasmid shuffle to lose pKA235 then

CEN] p1055 [GCN2°-515 URA3 CEN]

transformation of p1055
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Figure S1: elF5 GDI activity functions over a range of MgCl, concentrations. Affect of MgCl,
concentration on GDP release (K. GDP) from elF2 (60 pmol, filled squares) alone or elF2 (60 pmol) + elF5
(120 pmol; open squares).
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Figure S2: Example eIF2-[3H]-GDP dissociation assay data. [3H]-GDP dissociation from elF2 (60 pmol)
with either buffer or increasing amounts of GST-elF5. data used to calculate K,z GDP values shown in

Fig.1b. The molar elF2:GST-elF5 ratio in indicated.
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LR7A
¢H Vo ¢ v

{AKELPDDLKRSLVLE-DVDEDG 254
QELEGNMKDSLTLS-DLRGDE 227

elF5 S. cerevisiae
elFs A. fumigatus
elF5 S. pombe

elfFs M. musculus MDEISDHAKG-LTLSDDL---- 230
elfFs R. Norvegicus MDEISDHAKG-LTLSDDL---- 230 o
elFs H. Sapiens WMDEI SDHAKV-LTLSDDL---- 232 1
elFs C. familiaris GKKEKE-KKNRKGKDKEN MDEISDHAKV-LTLSDDL---- 226
elfFs G. gallus GKKEKE-KKNRKGKDKEN DEISDHAKN-LTLSEDL---- 230
elfs X. laevis GKKEKD-KKNRKGKEKEN MEEISDHAKN-LTLSEDL---- 228
elfFs D. rerio VKKEKE-KKNRK-KDKEN MEEISEHAKG-LTLTEDL---- 225
elF5 D. Melanogaster ~ GSSLTEGKRSRKQKQKNDNADGSM-TNNSLANNSGGESDGGN---GTNQASQTEAEISAATPEKTAKDD i 2\ LQDLTDGAKG MTISDDY---- 253
EE EAﬁD“" =] v:z- H E—
DWEAR motif
elF5 S. cerevisiae VNSELTQLDEYGEWILEQAGEDKENLP---SDVELYKKAAELDVL---NDPKIGCVLAQCLFDE--==-========== DIVNEIAEHNAFFTKILV-TPEYEKNFMGEIERFLGLE 335
elF5 A. fumigatus EPDGPSAYDLLGSWILETA-~-SENGGVTAVSDVDIYKKAKEFGIE-~-NKHKTVAVLAQTIFDE-============= KIVKQIPARAAFLKKMITSE-RHEKAFLGETIRFLGKD 350
elF5 S. pombe EEAESSRYDQFGEWL----- EDNYPG---VSDVEIYKKMKEENIH---HKSKAIVVLVQCIITS-—---—--—--—-- PYVGEFEKHGALFKKLCTTD-KHERALLGEFBRLMENT 317
elF5 M. musculus ERTVEERVNILFDFVKKKKE--EGIID--SSDKEIVAEAERLDVK----- AMGPLVLTEVLFDE--—-—---———--= KIREQIKKYRRHFLRFCHNNKKAQRYLLHELINCVVA-M 322
elF5 R. Norvegicus ERTVEERVNILFDFVKKKKE--EGIID--SSDKDIVAEAERLDVK--—--, AMGPLVLTEVLFDE--—-—-—-————-—— KIREQIKKYRRHFLRFCHNNKKAQRYLLHELBCVVA-M 322
elFs H. Sapiens ERTIEERVNILFDFVKKKKE--EGVID--SSDKEIVAEAERLDVK----- AMGPLVLTEVLENE---=========== KIREQIKKYRRHFLRFCHNNKKAQRYLLHELIFCVVA-M 324
elF5 C. familiaris ERTVEERVNILFDFVKKKKE--EGIID--SSDKEIVAEAERLDVK-~---~ AMGPLVLTEVLFNE-============= KIREQIKKYRRHFLRFCHNNKKAQRYLLHELICVVA-M 318
elF5 G. gallus ERTVEERVNILFDFVKKKKE--EGVID--SSDKDIVAEAERLDVK----- AMGPLVLTEVLFDE--==-========== KIREQIRKYRRHFLRFCHNNKKAQRYLLHEFNCVVA-M 322
elfF5 X. laevis EKPVEYRVNLLFDFVKKKKE--EGVID--FCDKDILAEAERLDVK-—----, AMGPLVLSEVLFDD---=-========-= KIRDQIKKYRRHFLRFCHNNKKAQRYLLHEFBCVID-M 320
elf5 D. rerio EKSLEERVNIFYNFVKEKKD--SGTID--SADKDILAEAERLDVK----- AMGPLILSELLFDE---=========== NIRDQIKKYKRHFLRFCHNNKKAQKYLLGEF@#CLVK-L 317
elfF5 D.Melanogaster ~ DKTEKERIDIFYELVKDKRD--KKQLDDVQTHKELVIEAERLDI----- INKAPLVLAELLFTE--============ NIIKDVQKNRPLLLRFTLNNPKAQRYLIGEVIBQOTVE-L 347
elF2Be  S. cerevisiae --DFEKEGIATVERAMEN------~ NH---DLDTALLELNTLRMSMNVTYHEVRIATITALLRRVYHFIATQTLGPKDAVVKVFNQWGLLFKRQAF-DEEEYIDLMNIIMEKIVEQ 646
&)
=
()

elfF5 S. cerevisiae HKD-LIPLLPKILVQLENNDIISEEEIMRFGTRES
elFs A. fumigatus
elF5 S. pombe
elfF5 M. musculus
elF5 R. Norvegicus

elfF5 H. Sapiens

AEEESSGGEEEDE-----~ DENIEVVYSKTASVPKVETVKSDNK----DDDIDIDAI 429
\EEESSGGEEEDE------ DENIEVVYSKTASVPKVETVKSDNK----DDDIDIDAI 429
PAEEES SGGEEEDE-----— DENIEVVYSKAASVPKVETVKSDNK----DDDIDIDAI 431
\EEESSGGEEDDE------ DENIEVVYSKTASVPKVEAVKSDNK----DDDIDIDAI 425

MDADLLEEEVIISWS
MDADLLEEEVIISWS

elfFs C. familiaris DADLLEEEVIISWS

elF5  G.gallus DADLLEEEVILGWA \EEESSGNEEEDE-----— DENIEVVYSTTASVPKVETVKPANNK---DDDIDIDAI 430

elF5 X laevis DADLLEEEVIISWA \EEESSGGEEDEEEDDDDDDETIEVVYSKTATVPKVEAVKSPVDK---DDDIDIDAI 434

elF5  D.rerio DGDLVEEDVILAWA \EEESEGSEEEEDQD- - --EDNVEVVYSSSARELKMETTKPAKAEH-EEEDIDIDAL 429

elF5  D.Melanogaster ~ HKGILMSKVAGIFKLFWDLDILDEAVILEWAQMVEIRHY BEVLE MEEESSESEEEEDDESEEDNYVS SAGQRGGQRVVQRGI PRAVAGDEDDEDDVNIDDI 464

elF2Be  S. cerevisiae SFDKPDLILFSALVSLMDNDIIEEDVIYKWWDNVE i IDEESSSEEE 712
AA box 1 AA box 2

Figure S3: Multiple sequence alignment of eIF5 LR+CTD. Yeast elF5-CTD, Human elF5-CTD and yeast elF2Bs-CTD were aligned structurally using DALI** then
aligned to the other species using Clustal W™, Identical residues are highlighted in red and functionally similar residues are highlighted in yellow. The conserved
DWEAR motif is shown using WebLogo and the positions of the W391 and LR7A mutations are indicated, as are the previously defined AA box 1 and 2 motifs'®
important for elF5 function.
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tif5A

02
(F5FIRG

Vector

sC |

elF5¥M-FLAG \ | elF5"1-FLAG

elF5 wt-FLAG

elF5 wt
elF5R1sM

i | FLAG

Figure S4: GAP activity is the essential function of elF5. a) Cartoon depicting 5-FOA plasmid shuffling strategy
in a tif5A (elF5 deletion) strain. b) Growth of tif5-FLAG mutants on 5-FOA selective medium. ¢) Anti-FLAG

immunoblot shows sc elF57"°M is expressed equivalent to wild-type (wt).
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Figure S5: elF5 W391F affects the global response to elF2a phosphorylation. a) Left: Inputs (10 %, lanes 1-6)
and co-immune precipitates of elF2 with FLAG-elF5 and immunoblotting with specific antibodies as indicated from
cells bearing indicated sc and hc alleles of elF5 (lane 7-12). Right: Densitometry, percentage input elF2 in complex
with elF5 £SD (n=3). Significant difference to wildtype (wt) sc (3k) or hc (A) (p<0.05, unpaired Student's t-test). b)
Yeast strains expressing indicated allele of elF5 from either sc or hc plasmids as sole source of elF5 were
transformed with the severe constitutively active GCN2°-516 plasmid (p1056, GCN2-E601K,E1591K) and grown on

selective medium. ¢) Whole cell protein extracts (10 ug) prepared from the indicated strains were subject to SDS-
PAGE and immunoblotting with indicated specific antibodies.
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a WT models b

wt elF5
GCN2

elF5 mutant phenotype models

wt elF5
GCN2
- aa (starvation)

elF5W3o1F
GCN2 (- aa) / GCN2¢

hc elF5Y391F
GCN2 (- aa) / GCN2¢

hc elF5tf7A sc elF5tR7A

GCN2 (- aa) / GCN2*

hc wt elF5

elF5%*'F decreases elF2/elF5

Overexpression of elF5 sc elF5%7A binds to elF2

increases elF2/elF5

Overexpression of
elF5%7A does not

Under non starvation Under aa starvation conditions, Overexpression of elF5W9F

conditions, elF2 is
unphosphorylated
and TC levels are

elF2a is phosphorylated and elF2  complex levels (Fig.S5)

binds more strongly to elF5

(Fig.4) where GDI antagonises

reducing elF2B antagonism
and may allow spontaneous

restores elF2 binding and
elF2/elF5 complex levels
(Fig.S5). This reverts the

complex levels (Fig.S5)
antagonising elF2B and

increase elF2/elF5
complex level (Fig.S5)

with similar affinity to wt
elF5. Therefore it
responds in an equivalent

high. elF5 GDI activity elF2B. elF2Ba35 antagonises GDP release by loss of GDI. Gen phenotype and GCN2< reducing TC levels. This reverting the hc elF5 manner to 3AT and GCN2¢
has no significant elF2Be GEF activity by binding This decreases elF2a-P growth. allows growth on 3AT in phenotype (loss of Ged) (Fig.4 and S5).
effect. elF2aP. TC levels and global sensitivity preventing growth gcn2A (Ged) (Fig.4). (Fig.4).

translation are low. This activates
GCN4 translation and enhances
growth on 3AT medium.

on 3AT (Gen') and promoting
growth with GCN2“(Fig.4).

Figure S6: Models. Cartoons to explain domain interactions between elF5 and elF2 to mediate GDI activity and to account for phenotypes in Figs 4 and S5. a) a
more detailed cartoon model than shown in Fig.4e for elF5 GDI activity, nucleotide exchange and its inhibition by phosphorylated elF2a showing presumptive
domain interactions between factors. Here the three elF5 domains delineated in the text are shown and their interactions with elF2 subunits indicated by yellow
arrows (the larger the arrow the tighter the binding). Solid black and dashed grey arrows show active and restricted reactions respectively, A GTP, B GDP. Green
and red arrows indicate increased and reduced ternary complex abundance (TC) b) changes to the wildtype interactions and reactions caused by W391F, LR7A
mutations and overexpression. Altered domain shapes and diminished yellow arrows indicate the proposed altered interactions. Possible route for spontaneous
nucleotide release indicated for W391F (by dotted blue arrow) is inferred from enhanced elF2<GDP off-rate (Fig.1) and previous work showing that elF2B
independent nucleotide exchange is possible when TC is overexpressed37'31.
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