Novel components of the expression-site body and surrounding splicing
bodies discovered by TurbolD proximity labelling in African
Trypanosomes.
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1. Antigenic variation in African Trypanosomes 2. Ildentification of the spatial interactome of the ‘VSG
and the role of VEX In monogenic expression expression factory’ using proximity labelling
Successful antigenic variation depends on: S L LR L > 5o s Two biotin ligases, TurbolD(Doerr, 2018, PMID: 30275580) gnd UltralD(Zhao etal., 2021, PMID: 35788163) \yere tested.
1. Monogenic expression of a surface-exposed-antigen. TurbolD outperformed UltralD (data not shown).
2. Switching of the antigen coat. 3myc-TurbolD\/EX 2 \/E X2 TurbolD-3myc \/E X1 TurbolD-3myc
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>2,600 genes encoding for variant surface glycoproteins
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VE)@ Pol-l| 4 s L Proximity labelling data shows an enrichment of previously identified VEX2 interactors, VEX1 and the CAF-1
g ]l SL-RNA «l .z v‘, 2 ™ subunits. Additionally, the dataset revealed a range of previously unidentified hypothetical proteins that form part
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3. Novel SLAB and NUFIP components —
SLAP2 localises specifically to the SLAB tSNAPLOTY / Nuclear lamina
Merge / DNA tSNAPLOTY SLAP212myc SLAP212myc

Proximity labelling also revealed a : NUFIP-lik
4 J - SL-array bodies Y e6body

range of components found to localise VEX13 A NUFIP
to other splicing bodies associated Cajal-like body NufB1°
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with VSG expression. One such new RBP346
component, SLAPZ2, overlaps with
tSNAP.
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V2PL16-V2PL19 localise similarly to RBP34 (NUFIP component)
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4. Novel ESB components: ESB2, ESB3 and ESAP1

ESB2, ESB3 and ESAPL, identified by VEX2 proximity labelling, were all found to specifically localise to the ESB, marked by Pol-I expression, in bloodstream forms. RNAI knock down of each protein resulted in significant fithess loss.

Pol-1 RPA110TY / Knock down

| Phase / DNA DN ESB212myc Merge / DNA  Pol-| RPA1L0TY ESB212myc ESB212myc 120_ESB 212myc ESB212myc . ESB2 RNA SR ESB RNAI 1201
1 100- = E | Fareniai et 1 c1 c2 >
' = 5 -1 100+ é 5| = RNAi-Tet kba - + + Tetracycline (1ug/mL) ©  80- Bl VSG-2
% 2 g & § | OCTJS % 807 Bl Overla § o RNATHTE 807 ..E’_J 60+ —_VSG-6
§§ .......... % L% 5 60 : i;:d 5 60 Adjace?n s | 4 65': - S Jo- B VSG-2/VSG-6
g . n_o:) o 40- no signal o 404 W NoSignal £ 1 4T * No Signal
Prlgcyclic 20+ 20- g 50-M Efla 207
o Pol-l RPA110TY/ " 0 45 24 48 72 > -Tet + Tet
DNA/ Ol- Hours post induction
DNA 6mycESB3 6mycESAP1 Merge /DNA  pol-| RPALTY  °™CESB3 6mycESB3 "TVCESB3 "TYCESB3 ESB3 RNAI ESRSESEIRIA 1207
120+ 120~ __ 10+ i
o B 2| 7 puena e on 0 5T Teracyeine apgimy
o g = . 3 o P ¢ o o RNAI-Tet 2 807
S 2 T 0 o . = T 807 o .. RNAi +Tet . 50 — S 50-
S5 t = ' _ 5 60 5 60- s |t A - ESB3 5
S . T 9 . . . < < s | Z-- *xk £ 401
o IS = \ X X < 40+ < 40- ; 6 Z-
- 20 20 § 50 7 cumpesseemmme—_ =110 207
2 um R — | - _
Pol-1 RPA110TY / O . k I Tt e
Phase / DNA DNA smycESAP1 MY’ ESAP1 Merge / DNA Pol-1 RPA110TY SmycESAP1 6mycESAP1 SmYCESAP1 mYCESAP1 Hous;:sPtlln;:Ic::n smycESAPL ESAP1 RNAI 120+
B 120 - _ _
100 120 glo —e Parental —Tet Cl C1 C2 C3 100-
c - 100+ < -e Parental +Tet kba - + + +  Tetracycline (1pg/mL) " 80-
g, = 51 Rual Tt 3w E
%g g g o * o 607 § - _ - 80 = | ESAP1 o %07
cchLL § - o 401 o 404 % S 65 — & 40-
- 20+ 20 s — 204
0- 04 S o | | | 5o-b— Efla N
0 24 48 72 - Tet + Tet
. . Hours post induction
ESB2, ESB3 and ESAP1 KDs lead to specific upregulation of ESAGS
__ESB2 KD / WT 24h post-induction . ESB2, ESB3 and ESAP1 ‘Co-dependencies’ between novel ESB factors
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o Uncovering molecular mechanisms behind ESB2-mediated ESAG expression requlation.
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- .\ « Is the ESB2-KD phenotype dependent on the nuclease activity?
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Negative regulation  Does ESB2 bind (ESAG) mRNA?

ESB2. ESB3 & ESAP1 O O Q « Does ESB2 affect transcription, splicing and/or degradation of ESAG transcripts?
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