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Supplementary figure legends  

Figure S1: Preliminary immunophenotypic analysis prior to Cytobank export and 
patient cohort details 

A. Table illustrating the sample volume and percentage purity obtained after the first 

passage (Run1) and second passage (Run2) through the magnet during magnetic 

bead enrichment of CD34+ HSPCs. All samples had a purity of >95% prior to culture.  

B. Gating strategy on D0 prior to Cytobank import. Identification of singlets on forward 

scatter-area (FSC-A) versus (vs) FSC-height (H) plots was followed by the 

identification of cells on FSC-A vs side scatter-area (SSC-A), viable cells on SSC-A 

versus Viability and then the population of interest (POI) on FSC-A vs SSC-A. Zombie 

Violet (ZV) was used as the viability dye. Cells are coloured using banded colouring 

and plots are in a linear scale for all plots including C and D below. 

C. Gating strategy on D7 following the same method as mentioned in B above. 

D. Table displaying the characteristics of the HEU cohort. All mothers had a viral load (VL) 

<100 copies/mL within 3 months of delivery (D) (LTDL-Lower than detectable limit) and 

all except one were taking TLD as antiretrovirals (ARVs). One mother was on TEE 

(TDF, Emtricitabine and Efavirenz); Polymerase chain reaction (PCR) results for all 

infants were negative as was the HIV Gene Xpert on the umbilical cord blood (UCB). 

 

Figure S2: Concatenated viSNE plots showing differences between HEU and HUU 
CD34+Lin- subsets 

A. Concatenated viSNE plot of D0 HUU samples coloured according to marker 

expression on the z-axis and scale of expression on the right of each channel. Only 

the expression of the Lin-CD34+ population is shown for the following markers: CD38 

ECD, CD133 PE-Vio770, CD45RA APC, CD117 PE, CD90 BV510, and CD49f SB780 

(N=4). 

B. Concatenated viSNE plot of D0 HEU samples with plot characteristics as described in 

A above (N=5).  

C. D7 viSNE concatenated samples for the HUU VC condition portraying the difference 

in immunophenotypic populations compared to the D0 samples. Cells cluster 

completely differently than for D0, and HSPC populations are predominantly CD38- on 

D7, compared to CD38+ on D0. 

D. Equivalent viSNE concatenated samples for the HEU VC portraying the differences 

compared to HUU. The HSPCs cluster differently.  A large bright CD90+ population 

present in HUU samples is absent in HEU samples; however, HEU groups have 
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widespread dim expression of CD90 in the majority of cells. In contrast, HUU groups 

appear to have more dim expression of CD49f than HEU. 

E. FlowSOM clustering maps coloured according to the metaclusters (MCs), illustrated 

on the left of the image, for HUU and HEU samples (D0, D7 VC, D7 SR1). Only one 

sample is shown for ease of visualisation. Overt differences are the prominence of 

MC3 and 13 in HUU and MC 9 and 12 in HEU samples.  

F. Concatenated image of viSNE plot of D0 HUU samples showing only two channels 

(CD38-ECD and CD133 PE-Vio-770). The manual gates drawn around the cell clusters 

are shown with the names which were assigned to each population. (N=5) See also 

Table 1 for the phenotypic description of each population. Gates were guided by the 

FlowSOM MC in Figure S2E.  

G. Complimentary viSNE plot of D7 VC also only showing the two channels mentioned 

above in F. The plot clearly shows the marked difference in clustering between D0 and 

D7 samples. (N=5)  

 

Fig. S3 Statistically significant metacluster differences in Lin-CD34+ sub-population 
between HEU and HUU populations.  

A. Box plot of the 17 FlowSOM MCs (x-axis) and frequency of each MC in HUU (orange) 

and HEU (blue) on D0. MC13, 15, and 17 were statistically different, with MC13 being 

higher in HUU and MC15 and 17 being higher in HEU. N=4 (HEU) and N=5 (HUU) for 

all experiments. *(p=<0,05) 

B. Heatmap of the statistically significant MCs identified in A, portraying the phenotype of 

each MC. Scale of the plot is provided at the bottom of the image. MC13, is in keeping 

with ExtCMP.  

C. Box plot of the D7 VC for HEU and HUU populations illustrates the statistically 

significant MC3, 11 and 15.  *(p=<0,05) 

D. Corresponding heatmaps for C showing the phenotype of the MCs. MC3 corresponds 

to ExtLMPP2. 

E. Box plot of D7 SR1 for HEU and HUU populations. The MCs of significance are 2, 3, 

4, 6, 11, and 12. *(p=<0,05) 

F. The complementary heatmap for E shows the following correlation with phenotype. 

MC3 and 4 correspond to ExtLMPP2, MC2 to HSPC1 and 2 and MC12 to ExtLMPP1 

and 3.  
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Figure S4: CITRUS cluster analysis showing differences between D0 and D7 HUU and 
HEU CD34+Lin- subsets 

A. Citrus analysis for D0 HUU vs HEU samples. Each CITRUS algorithm was repeated 

five times, using Significance Analysis of Microarrays (SAM) and abundance for each 

conditon to obtain the common significant clusters. Equal events were used for each 

sample. Figure shows two of the five runs. Each circle depicts one cluster, and the red 

clusters are those found to be significantly different. The red clusters which give rise 

to other clusters are seen as the dominant clusters and those are used for export and 

phenotypic description. Significant MCs are 17935 (Lin-CD34+ 

CD38+CD133dimCD45RA-CD117+CD90-CD49f-: correlates to ExtEMP2), 17936 

(Lin-CD34+CD38+CD133+CD45RA-CD117+CD90-CD49f-: correlates to ExtEMP), 

17953 (Lin-CD34+CD38dimCD133+CD45RA-CD117+CD90-CD49fdim-: correlates to 

ExtMPP), 17959 (Lin-CD34+CD38-CD133vCD45RA+CD117-CD90-CD49fv: 

correlates to ExtLMPP), and 17962 (Lin-

CD34+CD38dimCD133+CD45RAvCD117+CD90-CD49f-: correlates to ExtCMP)  

B. Citrus analysis showing two sample runs for HUU D7 VC vs HEU D7 VC. Clusters 

62995 (Lin-CD34+CD38-CD133+CD45RA+CD117vCD90-CD49f+: correlates to 

ExtLMPP1), and 62997 (Lin-CD34+CD38-CD133+CD45RA+CD117vCD90-CD49fv: 

correlates to ExtLMPP3) 

C. Similar analysis for HUU D7 SR1 vs HEU D7 SR1 samples is shown. Significant 

clusters are 269995 (Lin-CD34+CD38CD133v CD4RA+CD117dim/-CD90-CD49f+: 

correlates to ExtLMPP3) and 269996 (Lin-CD34+CD38-

CD133+CD45RA+CD117vCD90dimCD49f-: correlates to ExtLMPP2). 

 

Fig. S5 D0 CITRUS cluster immunophenotype analysis of Lin-CD34+ sub-population 
between HEU and HUU subgroups. 

A. Histogram plots of significant clusters identified during CITRUS analysis of D0, HUU 

(N=7) vs HEU (N=5). The blue shaded area depicts all the cells that were included in 

the algorithm and the red shaded area shows the histogram image of the specific 

cluster, and thus the phenotype. The immunophenotypic channel is shown above the 

figure and the cluster identification is on the right of each histogram.  

B. Box plot of the identified clusters of significance which illustrated the group within which 

the higher/lower event count (y-axis) was found (either HEU or HUU). On  D0, 2 

clusters (17953 and 17959, corresponding to ExtMPP and ExtLMPP respectively) were 
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more prominent in HEU samples and 3 in HUU (17935, 17936, 17962, ExtEMP2, 

ExtEMP and ExtCMP, respectively).  

 

Figure S6: D7 CITRUS cluster immunophenotype analysis of Lin-CD34+ sub-
population between HEU and HUU subgroups.  

A. Histograms of the two significant clusters identified in the D7 VC, HEU (N=4) vs HUU 

(N=5) samples from the CITRUS analysis. The CITRUS analysis was performed using 

the Significance Analysis of Microarrays (SAM) model in Abundance mode, with equal 

events across all subgroups. A false discovery rate (FDR) of 5% was applied to identify 

significant clusters, which were further visualised using cluster and box plot analyses. 

The blue shaded area depicts all cells included in the algorithm, while the red shaded 

area shows the histogram of the specific cluster, and thus the phenotype. The 

immunophenotypic channel is shown above the figure and the cluster identification is 

on the right side of each histogram.  

B. Box plot of exported significant CITRUS clusters on D7 VC, depicting clusters 62995 

and 62997, corresponding to ExtLMPP1 and 3, found in a higher proportions in HEU 

samples.  

C. Histograms of the two significant clusters identified in the D7 SR1, HEU (N=4) vs HUU 

(N=5) CITRUS analysis.  

D. Box plot of significant CITRUS clusters, one which was higher in HEU samples 

(269995, corresponding to ExtLMPP3) and one in HUU samples (269996, 

corresponding to ExtLMPP2).  

 

Figure S7: Concatenated UMAP plots showing differences between D0 and D7 HEU and 
HUU CD34-Lin- subsets 

A. UMAP image of HUU D0 Lin-CD34- population showing all the phenotypic markers 

above on the z-scale. Map is coloured by the scale of expression on the right. CD38-

ECD, CD133 PE-Vio770, CD45RA APC, CD117 PE, CD90 BV510, CD49f SB 780 are 

shown (N=5). All events were included in the analysis. 

B. Complimentary UMAP portraying the HEU D0 population is shown with all the 

characteristics and channels as described above. (N=4). Visually the differences 

between HUU and HEU samples on D0 are not easily perceptible.  
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C. Concatenated UMAP of HUU D7 VC with all features and channels as mentioned in A 

above. The D7 population analysis is not linked to the D0 analysis as the cells plated 

on D0 are a pure Lin-CD34+ population.  

D. UMAP of the HEU D7 VC population depicting easily perceptible changes as compared 

to HUU D7 VC. CD90 expression is much more widespread in HEU samples. 

E. The HUU D7 SR1 concatenated UMAP showing similar characteristics to the HUU D7 

VC UMAP in B above. 

F. Complimentary HEU D7 SR1 UMAP confirming increased expression of CD90 in HEU 

samples. 

G. ViSNE plot showing the manual gates on an HUU samples guided by the FlowSOM 

MCs. Gate names are provided. Plot scale is on the right. 

H. FlowSOM MC dot overlays of D0, D7 VC, and D7 SR1 of one HUU sample showing 

the MCs which guided manual gates.  

 

Figure S8: Population frequencies and statistically significant differences in Lin-CD34- 
sub-populations 

A. Table depicting the sub-population frequencies of the Lin-CD34- populations between 

HEU and HUU samples 

B. Bar graph of statistically significant MC in D7 VC. Orange bars are HEU and blue bars 

HUU samples. MC3, 13, and 16 are higher in HEU samples, while MC11 and 12 are 

higher in HUU samples. 

C. Corresponding bar graph of D7 SR1 conditions. MC13 and 16 are higher in HEU 

samples and MC6, 11, and 12 higher in HUU samples. 

 

 

Figure S9:  Differences in CFU phenotype between HEU and HUU samples.  

A. FlowSOM Dot overlay map showing the 17 identified MCs on the HUU samples, 

coloured according to the MC map. All 4 HUU samples are shown. 

B. Equivalent HEU FlowSOM map showing all 4 HEU samples. The MC confirm barely 

perceptible changes between sample groups 

C. FlowSOM MC box plot shows no significant difference in immunophenotype between 

the HEU and HUU sub-groups. *(p=<0.05)  
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Figure S10: Volcano plot showing genes that were significantly up- (red dots, 108 
genes) and downregulated (blue dots, 163 genes) between HEU and HUU samples 
based on their p-value (y-axis) and fold change (x-axis). 

 

Figure S11: Full gene list displaying all 271 differentially expressed genes, fold change, 
p-value, gene symbol, and description. 

 

Figure S12: Functional analysis of DEGs by Gene Ontology biological processes 
(GOBP) depicting 11 biological processes which are involved. Only upregulated but not 
downregulated genes were involved in these processes 
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Sample Maternal VL 
timepoint relative 
to delivery

VL 
result 
(copies/
ml)

ARV
s

HIV PCR in 
infant (timepoint 
relative to 
delivery) 

HIV PCR 
result

Gene Xpert 
result on 
UCB

1 D+1 day 39 TLD D Negative Negative 
2 D-6 weeks LTDL TLD D+72 hours Negative Negative
3 D LTDL TLD D+96 hours Negative Negative
4 D-3 months LTDL TEE D+1 day Negative Negative
5 D+1 day 79 TLD D+1 day Negative Negative

D

VL, Viral load; ARV-Antiretrovirals; D-Day of delivery; LTDL-Lower than detectable limit; PCR 
Polymerase chain reaction; TLD-  TDF, Lamivudine, Dolutegravir; TEE- ;Tenofovir disoproxil 
fumarate(TDF), Emtricitabine and Efavirenz

Figure S1: Preliminary immunophenotypic analysis prior to Cytobank export and 
patient cohort details

Sample volume (ml) Purity after Run 1 (%) Purity after Run 2 (%)

HUU Sample 1 98 79,37 97,04

HUU Sample 2 75 72,08 98,29

HUU Sample 3 57 77,3 95,87

HUU Sample 4 108 21,98 98,65

HUU Sample 5 74 80,38 99,38

HEU Sample 1 64 66,95 96,64

HEU Sample 2 72 71,46 98,64

HEU Sample 3 67 60,89 95,02

HEU Sample 4 63 57,78 97,54



A HUU D0

B HEU D0

HUU D7 VC

HEU D7 VC

C

D

HUU  D7 VC

HUU HEU
E

F G

Figure S2: Concatenated viSNE plots showing differences between HEU and HUU 
CD34+Lin- subsets



Fig. S3 Statistically significant metacluster differences in Lin-CD34+ sub-
population between HEU and HUU populations. 
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Fig. S5 D0 CITRUS cluster immunophenotype analysis of Lin-CD34+ sub-
population between HEU and HUU subgroups.
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Fig. S6 D7 CITRUS cluster immunophenotype analysis of Lin-CD34+ sub-
population between HEU and HUU subgroups.
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Figure S7: Concatenated UMAP plots showing differences between D0 and D7 
HEU and HUU CD34-Lin- subsets



Average percentage of immunophenotypic sub-populations present in Lin-CD34- on D0 and D7 between HUU and HEU samples
Population name Phenotype % D0 HUU % D0 HEU % D7 VC HUU % D7 VC HEU % D7 SR1 HUU % D7 SR1 HEU

POP1 Lin-CD34-CD38-CD133vCD45RA-CD117-CD90dim CD49f+ 30,49 41,4 0,02 0,24 0,1 0,62

POP2 Lin-CD34-CD38+CD133dimCD45RA-CD117vCD90dimCD49f- 26,73 16,03 0,04 0,05 0,15 0,29

POP3 Lin-CD34-CD38vCD133-CD45RA+CD117-CD90-CD49f- 15,89 14,79 0,01 0,01 0,01 0,06

POP4 Lin-CD34-CD38+CD133-CD45RAdimCD117-CD90dimCD49f- 11,04 11,35 0,01 0,01 0,05 0,04

POP5 Lin-CD34-CD38-CD133vCD45RA+CD117-CD90vCD49f+ 3,41 5,47 2,53 20,29 2,12 38,41

POP6 Lin-CD34-CD38-CD133vCD45RA+CD117-CD90+ CD49f- 0 0 3,02 0,03 2,91 0,03

POP7 Lin-CD34-CD38+CD133-CD45RAvCD117vCD90vCD49f- 1,14 1,07 19,35 11,99 21,28 7,69

POP8 Lin-CD34-CD38-CD133-CD45RA-CD117vCD90dimCD49f+ 0,65 0,74 4,14 9,94 3,24 7,45

POP9 Lin-CD34-CD38-CD133-CD45RAvCD117vCD90vCD49f- 4,37 4,65 56,03 41,68 53,64 31,49

POP10 Lin-CD34-CD38-CD133dimCD45RA+CD117-CD90+CD49f- 0,02 0,03 6,4 2,09 1,7 1,1

POP11 Lin-CD34-CD38vCD133vCD45RAvCD117vCD90vCD49fdim 0,23 0,15 2,61 7,32 1,75 7,06

POP12 Lin-CD34-CD38vCD133-CD45RA-CD117-CD90dimCD49fdim 0,12 0,08 1,24 1,71 1,6 2,02

POP13 Lin-CD34-CD38-CD133vCD45RA-CD117+CD90+CD49f- 0,01 0 7,26 0,28 11,89 0,49

POP14 Lin-CD34-CD38vCD133vCD45RA-CD117dimCD90+CD49f- 0,77 0,56 3,69 1,03 5,92 1,14

POP15 Lin-CD34-CD38-CD133+CD45RA+CD117+CD90dimCD49fdim 0 0 0,56 0,33 0,3 0,09

POP16 Lin-CD34-CD38dimCD133-CD45RA+CD117+CD90-CD49fv 3,27 2,28 0,01 0,03 0 0,07

CD, cluster of differentiation; CMP, common myeloid progenitor; D0, day 0; D7, day 7; EMP, erythro-myeloid progenitor; Ext, extended; GMP, granulocyte-macrophage progenitor; HSC, haematopoietic stem cell; LMPP, lympho-myeloid primed 
progenitor; MPP, multipotent progenitor; SR1, stemregenin1; v, variable; VC, vehicle control
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Figure S8: Population frequencies and statistically significant differences in 
Lin-CD34- sub-populations
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Figure S9:  Differences in CFU phenotype between HEU and HUU samples. 
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Figure S10: Volcano plot showing genes that were significantly up- (red 
dots, 108 genes) and downregulated (blue dots, 163 genes) between HEU 
and HUU samples based on their p-value (y-axis) and fold change (x-axis).



Figure S11: Full gene list displaying all 271 differentially expressed genes, fold 
change, p-value, gene symbol, and description.







Figure S12: Functional analysis of DEGs by Gene Ontology biological 
processes (GOBP) depicting 11 biological processes which are involved. Only 
upregulated but not downregulated genes were involved in these processes.
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