Development: doi:10.1242/dev.200266: Supplementary information

(O3

(wrl) souelsig

8'0 g0 0 0 0
T T T T T T T 0

T
0
¥o

90

80

"N’V pazijewsou) Ajisusjul ug Jo UOIE|21I000)NY

SJUBWILOIIAUSCIDIW UT JO SBZIS

0l

91 obeyg
uoI}e|211090}Ne MO

L L L L 1 . ! o

1
(Adoasoioiwu g3 Ls) (uz) pajiesbugzy

(wrl) aouejsig

80 90

T T T

¥o [4Y 0
T T T T 14

T

90

80

p1 968G me
11 abejg —
1 obeig -~

"N’V pezijewiIou) AjIsusjul 13| Jo UOHE[SLI00INY

g obelg

e, S o1
sjuswuoJiAuaoIoiw [addnay Jo sazIg

y1 obeyg

01 oBeyg
uone|aioa0ne YbiH

g obeig
3 a

(ueoaghay) joaddnay

uoljewuojul Auequswsalddng « Juswdojenag

(wrl) ssueysiq

g0 90
T

¥0 [4Y 0
T

1 2belg

80

('N'v pazilewlou) A)isusjul Xgn JO UOIE[8.LI0o0)NY

SJUBWIUOIIAUDOIDIW X[ JO SAZIS

('N"v pazijewlou) Aysuajui suoisiy 10O uonejauod0INY

B 0l obeig
uone|aLI020INe MO uolejaliodone ybiy

9 4
(Adoasoioiw @als) (xan) xesoyziqesnin

1 1 1 L L 1 L oL

91 abe)s ‘gawzzyEH
suolBas unewoiys passasday

(wrl) souesig

3 80 90 ¥0 4 0
0 B
—_—
—_—
0 //
i L-\ uOIJej9.11000}NE MO
Vo uonnquysip wioyiunjsainjonys pedwos g
9} abels ‘cowpleH
- 3 suolbaJ uewolyd aARoY
wu pog~ 1e sanpnng S
80 wu 00z~ e saimonis &
2d02S0I01U JO JiLI| UONIOSBY &
0 = 30UBISIP Je | O} PAZI[EWION
ol P S S B N

SIUBWIUOIIAUDOIDIW BUO0)}SIY JO SIBZIS uonejaiiodone ybiy

o S24NJonJys/siasn|d Jobie Y
SJIUSWUOCIIAUS0IDIW JO BZIS PUE Uoijejaliodony



Development: doi:10.1242/dev.200266: Supplementary information

Fig. S1. Reading autocorrelation plots and the spatial scales of transcription factors as
a function of embryo age

Related to Figure 1. (A-C) Spatial autocorrelation is a method used in geographical analysis to extract spatial
features of specific sizes and quantitatively analyze spatial statistics, see, for example (Griffith, 2003), for a
comprehensive treatment of the topic. In brief, the spatial autocorrelation function is calculated by taking the
original image, shifting it by a given distance, and then multiplying the shifted image to the original. This product,
after normalization, is the correlation of the function with itself (autocorrelation, y-axis) at that distance (x-axis). As
a structure will still overlap with itself when the image is shifted by a distance comparable to its size,
autocorrelation gives the relative abundance of structures/spatial features at different length scales. Panels (A-C)
use histone modifications associated with open or compacted chromatin as an illustrative example (Boettiger et
al., 2016; Szabo et al., 2018). (A) Transcriptionally active chromatin regions marked with H3K4me3 are relatively
open, forming clusters and structures of multiple sizes that are larger than the resolution limit of the microscope
(represented by a single dot in the schematic diagram). (B) Repressed chromatin regions marked with H3K27me3
are compact, with few clusters and structures larger than the resolution limit of the microscope. (C) Accordingly,
the autocorrelation function of H3K4me3 shows higher correlation (y-axis) at all length scales (x-axis) versus
H3K27me3. The autocorrelation plots are normalized to 1 when the distance is 0, i.e. the product of the image to
an un-shifted copy. In general, the immediate drop-off in autocorrelation at the beginning of the plot reflects the
resolution limit of the microscopy technique. The subsequent correlation values show the relative abundance of
clusters and structures at the length scales in question. The length scales of 200 nm and 500 nm are each marked
with a dotted line. (D) The distribution of another transcription factor expressed during multiple stages of embryo
development Kriippel (Kr) also becomes more lineage specific as development progresses. (E) The autocorrelation
function for Kr increases at longer length scales for later developmental stages. Transcription factors that are only
expressed within a narrower window of embryo development, such as (F & G) Ultrabithorax (Ubx) and (H & I)
Engrailed (En), show only two distinct autocorrelation states: high or low, without intermediate states as observed

for Hb and Kr.
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Fig. S2. Comparison of histone modification signals between transcription sites
detection using FISH and MS2

Related to Figure 3. (A & B) Detection of hb transcription sites using fluorescence in situ hybridization (FISH)
degrades the signal level from IF staining against histone modifications (H3K4me3 shown). (A) At stage 5, when
histone modification levels are low, essentially no signal is detected for H3K4me3 inside the nucleus. (B) Only weak
signals can be detected inside the nucleus at stage 10. (C & D) In contrast, IF detection of the transcription site
using a MS2 reporter mRNA with MCP-GFP preserves the signals for histone modifications. The LUT intensity map

is the same between A & C and between B & D.
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Fig. S3. Fine temporal changes in the histone environments at snail A2.2 W0.10 and

rhoNEE transcription sites

Related to Figure 4. (A) Stages of cellularization in stage 5 embryos, early: cell membranes begin to form, mid: cell

membranes mid-way through enveloping the nuclei, and late: cellularization completed. (B) The expression

patterns of the endogenous snail and rho genes along the dorsal-ventral axis, which the snail A2.2 W0.10 and

rhoNEE controlled transgenes recapitulate. (C-F) The distributions of H3K4mel and H3K4me3 intensity at

transcription sites of snail A2.2 W0.10 and rhoNEE during cellularization. Number of transcription sites (n) is

indicated in the figure panels. Red bar is the mean, the gray box is 1 s.d. and the black bars at the end of the

dotted line are 2 s.d. p values from 2-tailed Student’s t-test, only pairs with p<0.05 are shown.
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