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Figure S1. The host system required for establishing human centromere identity does not interfere with the

exogenous Drosophila centromere identity system, Related to Figure 2.

Expression levels of GFP-Lacl-tagged transgenic constructs used in Figures 2B -2D were evaluated by (A)
western blotting with a-GFP antibody and (B) measuring GFP-fluorescence intensity at the LacO site using
microscopy. Note that although the CAL1 and dCENP-C GFP-Lacl display GFP-fluorescence levels similar to
dCENP-A or GFP-Lacl, they cannot be detected by western blot, likely due to lysate instability. (C)
Representative IF images of hCENP-A and hCENP-C recruitment to the LacO arrays byCAL1-GFP-Lacl and
the control GFP-Lacl in U20S cells. (D-F) Chromatin immunoprecipitation (ChlP) assays were performed to
analyse enrichment of human centromere factors hCENP-A, hCENP-C and HJURP at human centromeres of
chromosome 17 (alpha satellite 17) and chromosome 21 (alpha satellite 21) and at LacO arrays (LacO) in U20S
cells. (D) HA-tagged hCENPA was immunoprecipitated when co-expressed with GFP-lacl-HJURP (positive
control), CAL1-GFP-lacl, dCENPA-GFP-lacl, or GFP-lacl-dCENPC. (E) ChIP for HA-tagged dCENPC
(positive control) and HA-tagged hCENP-C upon tethering of the GFP-Lacl-tagged Drosophila factor CAL1,
dCENP-A or dCENP-C to LacO arrays. (F) ChIP for HA-tagged HJURP upon tethering of GFP-Lacl-tagged
dCENP-A and dCENP-C to LacO arrays. All enrichments are compared to 1gG controls, two independent
experiments were performed. (G) Homologies between Human and Drosophila centromere proteins. (H) IF
image of a U20S cell co-stained with transgenic dCENP-C (green) and human CENP-C (red) as centromere
counterstain. Insets show magnification of the boxed regions. Scale bar, 5um. (I) Expression levels of GFP-Lacl-
tagged chimeras were evaluated by Western blotting with a-V5 or a-GFP to detect Call or ACENPA/dH3

respectively. Note that efficiency of recruitment does not correlate with protein levels.



Roure_FigS2

A dCENP-A-V5 recruitment B c CAL1-V5 recruitment
g 1009 — - dCENPA-GFP-Lacl CAL1-V5 MERGE+DAPI 2 1004
'2_ 804 g @ & 'g_ 804
© o ©
%% 604 é E‘_,,:% 604
oS 40 2 o5 40
gs S =5
Eg 204 ' Eg 204 —_—
52 T - 52 i
Q T T T Q T T T
Q =
- + - + Q + - +
L
CAL1-GFP-Lacl GFP-Lacl % dCENPA-GFP-Lacl dH3-GFP-Lacl
° : [#]
+
2o Recruitment to LacO arrays
Eg 109 — — — — dH3-GFP-Lacl CAL1-V5 MERGE+DAPI
(G
‘5 3 0.8 g =
o3 =
T c ©
S 0.44 <
53 N
EZ g4 ' E
8¢ —
ool 1 . =
PTG - + - + - + - +
3 H o o 3
S I3 <23 <3
L] o« " ®© 0 o ®
= z4 oow =z
o wog =23+ o F
o oL W<a oi CAL1(1-160)/dCENP-A(101-225)/hH4
o TO oL TO
° s ) 220 1000
E -~ = 66-
150 215+ o
100 ] 25
i = c
2 100 < 2104 5 3
= £ =
10 =
50 205 B 25-[s=l- CALY(1-160)
17 18-
= . - dCENP-A(101-225)
0+ 200+ 1 X 14| |- hH4
13 14 15 16 17 12 13 14 15 16 17 g
ml ml
kDa
— - CAL1(1-160) - )
25 Measured MW in kDa | Number of subunits
18 (calculated MW)
- dCENP-A(101-225
14 — hHa ( ) 42.6 (45.0) 1:1:1
G H
GFP-Lacl-dCENP-C CAL1-V5 MERGE+DAPI
< CAL1-V5 recruitment
% "
E( 2 1009 —_
E = o] § 80
8 o E
| C g -
g? 40+
]
; HE
& . B 58 - -
= o T T T T J
w
8 III IZI dCENPA-HA - + - + dCENP-A-HA or dH3-HA recruitment
:
— GFP-Lacl 2 100+
I g _ e T
GFP-Lacl-dCENP-C  dCENPA-HA MERGE+DAPI :'E
5% 60+
Q 5 < T
z gz ]
z @ & ‘gg 201 - - T
Q § 2
[ ] T T T T T T
[o] (o] L B RN
r & T I I I
< €« 9 © g« <
I =
. 5 ¢ £ 3 &
L w o w woow
: O O 0o 0O
hr & T T T T
3 CAL1V5 - + - 4+ - +
* . IEI GFP-Lacl




Figure S2. dCENP-C recruits the CAL1/dCENP-A complex to chromatin, Related to Figure 3.

(A) Quantification of the percentage of GFP-positive cells that recruit ACENP-A-V5 at LacO upon tethering of
CAL1-GFP-Lacl or the control GFP-Lacl, +/- HA-dCENP-C (for signal intensities see Figure 3B). (B)
Representative IF images of CAL1-V5 recruitment to the LacO arrays by GFP-Lacl-tagged dCENP-A and dH3,
+/- HA-dCENP-C, in U20S cells. (C) Quantification of the percentage of GFP-positive cells that recruit CAL1-
V5 at LacO upon tethering of GFP-Lacl-tagged dCENP-A or dH3, +/- HA-dCENP-C (for signal intensities see
Figure 3C). (D) Quantitation of normalized mean intensities at LacO of the indicated WT dCENP-A and
chimeras fused to GFP-Laclw, +/- IPTG treatment. (E) SEC profiles and respective SDS-PAGE analysis of
CAL1(1-160) in complex with dCENP-A(101-225) and hH4 complex separated on a S200 increase 10/300. (F)
SEC-MALS experiments performed with recombinant CAL1 (1-160) in complex with dCENP-A (101-225) and
human H4. Elution volume (ml, x-axis) is plotted against absorption at 280 nm (mAu, left y-axis) and molecular
mass (kDa, right y-axis). Tables show measure molecular weight (MW) and calculated MW. Mw/Mn = 1.001.
(G, 1) Representative IF images of the recruitment to LacO arrays by GFP-Lacl-dCENP-C of CAL1-V5, +/-
dCENP-A-HA (G), and dCENP-A-HA, +/- CAL1-V5 (1), in U20S cells. Insets show magnification of the boxed
regions. Scale bar, 5pum. (H) Quantification of the percentage of GFP-positive cells that recruit CAL1-V5 at
LacO upon tethering of GFP-Lacl-tagged dCENP-C or GFP-Lacl alone, +/- dCENP-A-HA (for signal intensities
see Figure 3H). (J) Quantification of the percentage of GFP-positive cells that recruit dCENP-A-HA or dH3-HA
at LacO upon tethering of GFP-Lacl-tagged dCENP-C or GFP-Lacl alone, +/- dCAL1-V5 (for signal intensities

see Figure 3I).
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Figure S3. CALL self-association is not required for binding but for deposition of dCENP-A, Related to Figure

4.

(A, C) Representative IF images of HA-tagged CAL1 and CAL1 fragment recruitment to the LacO arrays by
CAL1-GFP-Lacl (A) and dCENP-A-GFP-Lacl (C) in U20S cells. (B) SEC MALS experiments performed with
recombinant CAL1(1-160). Elution volume (ml, x-axis) is plotted against absorption at 280 nm (mAu, left y-
axis) and molecular mass (kDa, right y-axis). Tables show measure molecular weight (MW) and calculated MW.
Mw/Mn = 1.001. (D, E) Representative IF images of dCENP-A recruitment to the LacO arrays by CAL1(1-407)
(D) and CAL1(1-160) (E) fused to GFP-Laclw, +/- IPTG treatment in U20S cells. Insets show magnification of

the boxed regions. Scale bar, 5um.



Roure_FigS4

A

CAL1 (variant) recruitment

MERGE+DAPI

HA

GFP-Lacl-dCENPC
(1009-1411)

*kKk

n.s.

34+ VH-(626-669)1L1VD

e e u_» VH-(626-669) L1V

et ..+_..T... *  VHLIVO
oo w9 ®w
&« § 2 2 3 38

(d49 0} pazijewiou)
02e7 je Misuajul vH

(L0¥-1)1Iv0

slale,
=] - |
]

VH-11vO VH-

VH-
(626-669)1LTVO

dCENPA MERGE+DAPI

HA

Fkk

*kk

- VH-(626-669) L1V

,+ F VH-(20¥-1)11VD

Localization at Drosophila centromeres

VH-LIVO

-

(v-dN3OP 0} pazijewiiou)
saJawoujuad je Ajisusiul yH

VH-
(£0¥-1)1IvD

[ VH-LIVO

VH-
(626-669)1LTVO



Figure S4. Full length CALL is more efficiently recruited to dCENP-C then its C-terminal fragment, Related to

Figure 4.

(A) Representative IF images of HA-tagged CAL1 and CAL1 fragment recruitment to the LacO arrays by GFP-
Lacl-dCENP-C(1009-1411) in U20S cells. (B) Quantitation of normalized HA-tagged CAL1 and CAL1(699-
979) mean intensities at LacO upon tethering of GFP-Lacl-tagged dCENP-C and dCENP-C (1009-1411). (C)
Representative IF images of HA-tagged CAL1 and CAL1 fragment expression patterns in S2 Drosophila cells.
dCENP-A marks Drosophila centromeres. (D) Quantitation of normalized mean intensities of the indicated
CALL1 and CAL1 fragments at centromeres. Insets show magnification of the boxed regions. Scale bar, 5pum.

Error bars show SEM (*** P < 0.001; (n.s.) as not significant).
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Figure S5. dCENP-C is loaded by CAL1 to the lacO arrays containing dCENP-A nucleosomes, Related to Figure

5.

(A) Quantification of the percentage of GFP-positive cells that recruit HA-dCENP-C at LacO upon tethering of
GFP-Lacl-tagged dCENP-A or dH3, +/- dCAL1-V5 (for signal intensities see Figure 5B). (B) Quantification of
the percentage of GFP-positive cells that recruit HA-dCENP-C at LacO upon tethering of CAL1-GFP-Lacl or
GFP-Lacl, +/- dCENP-A-V5 (for signal intensities see Figure 5D). (C) Quantitation of normalized HA-dCENP-
C mean intensity at LacO upon tethering of CAL1 fused to GFP-Lacl on its N-terminus (GFP-Lacl-CAL1) or C-
terminus (CALL1-GFP-Lacl), +/- dCENP-A-V5. (D) Quantitation of normalized V5-tagged dCENP-A and
dCENP-AC mean intensities at LacO upon tethering of CAL1-GFP-Lacl in presence of HA-dCENP-C. (E)
Representative IF images of dCENP-A and HA-dCENP-C recruitment to the LacO arrays by CAL1-GFP-Laclw,
+/- IPTG treatment in U20S cells. (F) Quantitation of normalized CAL1-V5 and dCENP-A mean intensities at
LacO upon tethering of GFP-Laclw-dCENP-C, +/-dCENP-A, +/- IPTG treatment. (G) Representative IF images
of CAL1-V5 and dCENP-A recruitment to the LacO arrays by GFP-Laclw-dCENP-C, +/-dCENP-A, +/- IPTG
treatment in U20S cells. Insets show magnification of the boxed regions. Scale bar, 5um. Error bars show SEM

(*** P <0.001; (n.s.) as not significant).
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Figure S6. dCENP-C dimerization is necessary for its interaction with CAL1, Related to Figure 6.

(A, C) Representative IF images of HA-tagged dCENP-C and dCENP-C fragment recruitment to the LacO
arrays by GFP-Lacl-dCENP-C (A) and CAL1-GFP-Lacl (C) in U20S cells. (B) Predicted crystal structure of

dCENP-C(1302-1409) using Phyre2 (www.shg.bio.ic.ac.uk/~phyre2/) (Jefferys et al., 2010; Soding, 2005).
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Figure S7. dCENP-A can be stably inherited at ectopic chromosomal sites where Drosophila centromere factors

are artificially targeted, Related to Figure 7.

(A) Experimental procedure for the dCENP-A propagation experiments using newly transfected dCENP-A-
mCherry. (B) IF images of U20S-LacO stable cell lines expressing CAL1-V5, dCENP-A and HA-dCENP-C or
only dCENP-A (right image; co-stained with hCENP-C Day 0). (C) Representative IF images of CAL1-V5 and
HA-dCENP-C recruitment to the LacO arrays 2 days (D2) after transfection of GFP-Lacl-dCENP-C in U20S-
LacO stable cell line expressing the 3 centromere proteins. (D) Triple transgene expressing stable line stained for
dCENP-A and hCENP-C at Day 0 prior to transfection. (E, F) Representative IF images of the recruitment to the
LacO arrays of dCENP-A 2 days (D2) after transfection of GFP-Lacl-dCENP-C (E) and dCENP-A-mCherry (F)
9 days (D9) after transfection of GFP-Lacl-dCENP-C in U20S-LacO stable cell line expressing the 3 centromere

proteins or only dCENP-A. All insets show magnification of the boxed regions. Scale bar, 5um.



