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Abstract (248/250 words) 19 

Two recent cases of HIV cure/stable remission following allogeneic stem cell 20 

transplantation are difficult to reproduce because of inherent toxicities and the rarity of donors 21 

homozygous for the CCR5Δ32 deletion. One approach to overcome these barriers and improve 22 

safety is the use of autologous, CCR5 gene-edited hematopoietic stem and progenitor cell 23 

(HSPC) products. Unlike allogeneic transplantation, in which the frequency of CCR5Δ32 donor 24 

cells approaches 100%, the CCR5 gene can currently only be edited in a fraction of autologous 25 

HSPCs. Therefore, we sought to determine the minimum fraction required for post-rebound viral 26 

control using mathematical modeling. We analyzed data from eight juvenile pigtail macaques 27 

infected intravenously with SHIV-1157ipd3N4, treated with combination antiretroviral therapy 28 

(cART), and infused with autologous HSPCs without CCR5 gene editing. We developed a 29 

mathematical model that simultaneously described reconstitution of CD4+ CCR5+, CD4+ CCR5-, 30 

and CD8+ T cell counts, as well as SHIV plasma viral loads in control and transplanted 31 

macaques. By modifying the model to hypothetically describe transplant with some fraction of 32 

protected CCR5-edited cells, we found that transplantation had differential effects on the 33 

macaques’ immunologic control of SHIV: those with a loss of immunologic control had a more 34 

profound depletion of CCR5+CD4+ T cells and would require higher fractions of gene-edited 35 

cells (~97%) than those that maintained immunologic control (~60%). Our results provide a 36 

framework to predict the likelihood of post-rebound control in vivo, based on the percentage of 37 

CCR5-edited cells in peripheral blood and the loss of HIV-specific immunity following 38 

autologous HSPC.  39 

  40 
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(Main text: 3789/4000 words, including headings) 41 

INTRODUCTION 42 

The major obstacle to HIV-1 eradication is the latent reservoir of long-lived infected 43 

cells1-3. Cure strategies aim to eliminate all infected cells or prevent sustained viral reactivation 44 

from latency. The only known case of HIV cure4,5 and an additional, recently-reported case of 45 

prolonged remission6, resulted from allogeneic hematopoietic stem cell transplant with 46 

homozygous CCR5Δ32 donor cells4-6. The success of this procedure is likely multifactorial—in 47 

part attributable to HIV resistance of the transplant product, the conditioning regimen that 48 

facilitates engraftment, some graft-versus-host effect, and immunosuppressive therapies for 49 

graft-versus-host disease7-11. 50 

A current research focus is to recapitulate this method of cure with minimal toxicity.  One 51 

method is to perform autologous transplantation following ex vivo editing of the CCR5 gene 52 

with a zinc finger nuclease, eliminating the need for allogeneic CCR5-negative donors12,13. 53 

While this procedure is safe and feasible in pigtail macaques infected with simian-human 54 

immunodeficiency virus (SHIV)13-16, only a fraction of HSPCs can be genetically modified ex 55 

vivo to be HIV-resistant.  56 

Due to this challenge, we developed a mathematical model that can be used to predict the 57 

minimum threshold of persisting, gene-modified cells necessary for functional cure. First, we 58 

modeled the kinetics of CD4+CCR5+, CD4+ CCR5-, and CD8+ T cell reconstitution after 59 

autologous transplantation. We then modeled SHIV rebound kinetics following analytical 60 

treatment interruption (ATI) and identified the degree of loss of anti-HIV cytolytic immunity 61 

following transplantation. Finally, we projected the proportion of gene-modified cells and the 62 

levels of SHIV-specific immunity required to eliminate viral replication following ATI. 63 
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METHODS 64 

Experimental Data 65 

Eight juvenile pigtail macaques were intravenously challenged with 9500 TCID50 SHIV-66 

1157ipd3N4 (SHIV-C)14,17. After 6 months, the macaques received combination antiretroviral 67 

therapy (cART: tenofovir [PMPA], emtricitabine [FTC], and raltegravir [RAL]). After ~25 68 

weeks on cART, four animals received total body irradiation (TBI) followed by transplantation 69 

of autologous HSPCs. After an additional 25 weeks following transplant, when viral load was 70 

fully suppressed, animals underwent analytical treatment interruption (ATI)14. A control group of 71 

four animals did not receive TBI or HSPCs transplantation and underwent ATI after ~50 weeks 72 

of treatment (Fig. 1A). Plasma viral loads and absolute quantified CD4+CCR5-, CD4+CCR5+ and 73 

CD8+ total and subsets (naïve, central memory [TCM], and effector memory [TEM]) T cell counts 74 

from peripheral blood were measured as described previously14,17. We analyzed peripheral T cell 75 

counts and plasma viral load from transplant until 43 weeks (~25 weeks pre-ATI and ~18 weeks 76 

post-ATI). 77 

 78 

Mathematical modeling 79 

We employed several series of ordinary differential equation models of cellular and viral 80 

dynamics after transplantation. First, we modeled T cell dynamics and reconstitution following 81 

transplant and before ATI, assuming that low viral levels do not affect cell dynamics (Fig. 1B). 82 

After curation of that model, we introduced viral dynamics and fit those to the T cell and viral 83 

rebound dynamics from the animals (Fig. 1C). Lastly, we used our complete model in a 84 

transplant scenario with gene editing of CCR5 to predict the minimal threshold of editing for 85 

functional HIV cure. 86 
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 87 

T cell reconstitution after transplantation: We modeled the kinetics of CD4+ and CD8+ T cell 88 

subsets in blood, transplanted cells that home to the BM, and progenitor cells in the BM/thymus 89 

as shown in Fig. 1B. We included CD8+ T cells in the model because CD8+ and CD4+ T cells 90 

may arise from new naïve cells from the thymus and compete for resources that impact clonal 91 

expansion and cell survival18-20. At the moment of HSPC infusion, transplanted animals are 92 

lymphopenic due to TBI. The control group did not have a transplanted-cell compartment, and 93 

all other compartments remained in steady state. We assumed that CD4+ and CD8+ T cell 94 

expansion may have two possible drivers: (1) lymphopenia-induced proliferation of mature cells 95 

that persist through myeloablative TBI18,21-25, and (2) differentiation from naïve cells from 96 

progenitors in the thymus (from transplanted CD34+ HSPCs26,27 or CD34+ HSPCs that survive 97 

TBI) and further differentiation to an activated effector state24,25,28-32. We assumed that in a 98 

lymphopenic environment, factors that drive T cell proliferation are more accessible (i.e., self-99 

MHC molecules on antigen-presenting cells28,29,33,34 and γ-chain cytokines such as IL-7 and IL-100 

1521-23,35-37). However, as they grow, cells compete for access to these resources, limiting clonal 101 

expansion18 such that logistic growth models are appropriate19. We assume that new peripheral 102 

CD4+ and CD8+ T naïve cells come from a progenitor compartment in the BM/Thymus38,39. For 103 

CD4+ T cells the models assume that naïve cells do not express CCR540-42, and subsequently up- 104 

and/or down-regulate expression of the CCR5 receptor30. For CD8+ T cells we included a single 105 

CD8+ memory precursor compartment of TN and TCM cells that differentiate linearly into TEM 106 

during lymphopenia43-45. The details of the model are presented in the Supp. Material and in 107 

Fig. 1B, with the symbols described in Table 1. A parsimonious model based on the one 108 
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described above was selected from a series of models with varying statistical complexity as 109 

presented in the Supp. Materials. 110 

 111 

T cell and viral dynamics: We adapted the previous model combining several adaptations of the 112 

canonical model of viral dynamics43-53 as shown in Fig. 1C. The model assumes that SHIV only 113 

infects CD4+CCR5+ T cells17, and that only a small fraction (~ 5%) of those infected cells are 114 

able to produce infectious virus51,54,55. We modeled cART by reducing infection rate to zero, and 115 

modeled ATI by assuming infection is greater than zero after some time Δt after interruption. 116 

This model assumes also that productively infected cells arise also from activation of a steady set 117 

of latently infected cells. The presence of both unproductively and productively infected cells 118 

leads to the expansion of CD8+ Tnaïve and TCM cells, from which the majority of dividing cells 119 

differentiate into SHIV-specific effector cells30,46,47,52,53. The details of the model are presented in 120 

the Supp. Material and in Fig. 1C, with the symbols described in Table 1. A parsimonious 121 

model based on the one described above was selected from a series of models with varying 122 

statistical complexity as presented in the Supp. Materials. 123 

 124 

Viral and T cell dynamics in the setting of ΔCCR5 HSPC transplantation: We next adapted our 125 

model to simulate scenarios in which autologous transplantation includes cells that are CCR5-126 

edited. We added variables representing CCR5-edited HSPCs, T cell progenitors in BM/thymus, 127 

and CD4+CCR5- T cells in blood. These compartments have the same structure as CCR5-non-128 

edited cells but with two differences. First, the value of HSPCs at transplantation is a fraction fp 129 

of the total number of infused cells, i.e. representing the proportion of infused HSPCs that were 130 
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CCR5-edited. Second, mature CD4+CCR5- cells with CCR5 edition do not upregulate CCR5 (see 131 

full model in Supp. Materials). 132 

 133 

Fitting procedure and model selection 134 

We used a nonlinear, mixed-effects modeling approach56 described in detail in Supp. 135 

materials. Briefly, parameters for individual animals were sampled from a probabilistic model 136 

that describes the population with a fixed effect or population median, and a random effect with 137 

a standard deviation that describes the parameter variability in the population. We first fit 138 

instances of the model in Fig. 1B to blood T cell counts during transplant and before ATI (Table 139 

S1 includes all 19 competing models). Then, we fit several instances of the model Fig. 1C to 140 

blood T cell counts and plasma viral load during the period after transplant including ATI, using 141 

the best competing model for the model in Fig. 1B (Table S2 includes all 15 competing models). 142 

For each step we fit each competing model to all data points from all animals simultaneously 143 

using a maximum likelihood approach. We estimated the standard deviation of the measurement 144 

error for the observations, and each parameter fixed effects and standard deviation of the random 145 

effects using the Stochastic Approximation of the Expectation Maximization (SAEM) algorithm 146 

embedded in the Monolix software (www.lixoft.eu)56. For best fit of the different possible 147 

versions of the models we computed the log-likelihood (log L) and the Akaike Information 148 

Criteria (AIC=-2log L+2m, where m is the number of parameters estimated)57 to obtain the most 149 

parsimonious model. We assumed a model has similar support from the data if the difference 150 

between its AIC and the best model (lowest) AIC is less than two57 (see Supp. materials for 151 

details). 152 

 153 
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RESULTS 154 

CD4+CCR5+ and CD8+ T cells recover more rapidly than CD4+CCR5- T cells after HSPC 155 

transplantation. We analyzed the kinetics of peripheral blood CD4+CCR5+ and CD4+CCR5- T-156 

cells, and total, Tnaïve, TCM, and TEM CD8+ T-cells in macaques after HSPC transplantation (Fig. 157 

1A). In controls, levels of CD4+ and CD8+ T cells oscillated around a persistent set point (blue 158 

lines in Fig. 2A-C and Fig. S1A-B). In the control group, CD4+ CCR5+ T cell levels were ~100 159 

cells/μl and were uniformly lower than the CD4+CCR5- T cell counts (~1200 cells/μl) (p=0.01, 160 

Paired t-test of the averaged measures post-transplant. See Fig. 2D). Total CD8+ T cell levels in 161 

the control group were ~1400 cells/μl with a greater contribution from TEM (73%) than TN+TCM 162 

(27%) (Based on median values. See Fig. 2D). In the transplant group immediately post-TBI, the 163 

levels of CD4+CCR5+ T cells started at 1-10 cells/μl and reconstituted to levels similar to the 164 

control group over 5-10 weeks (Fig. 2A). After TBI, CD4+CCR5- T cells remained at higher 165 

levels (~100 cells/μl) than CD4+CCR5+ T cells but expanded more slowly and did not reach the 166 

values of the control group after 25 weeks (Fig. 2B). The CD4+CCR5+ T cell compartment 167 

expanded 8-fold more rapidly than the CD4+CCR5- compartment (p=0.01, Paired t-test. See Fig. 168 

2E). Following TBI in the transplanted group, CD8+ T cells decreased to levels between 10 and 169 

100 cells/μl after TBI but recovered to levels below the control group in 5 weeks (Fig. 2C); these 170 

cells recovered as fast as the CD4+CCR5+ population (Fig. 2E). CD8+ T cell levels were highly 171 

correlated with the CD8+ TEM subtype but not to the naïve or TCM subtypes (Fig. 2F and Figures 172 

S1C-D). Overall, these results show that during post-transplantation there is a faster 173 

reconstitution of CD4+CCR5+ and CD8+ T cells compared to CD4+CCR5- cells, and that CD8+ T 174 

cells are composed mostly of TEM.  175 

 176 
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Lymphopenia-induced proliferation favors CD4+CCR5+ and CD8+ T cell reconstitution 177 

after HPSC transplantation. To understand what are the main drivers of T cell reconstitution 178 

we developed a mathematical model that included the plausible mechanisms underlying differing 179 

T cell subsets reconstitution following autologous transplantation (Fig. 1B). We built 19 versions 180 

of that model by assuming that one or multiple mechanisms are absent, or by assuming certain 181 

mechanisms have equal kinetics (Table S1). Using model selection theory based on AIC, we 182 

identified the model in Fig. 3A which most parsimoniously reproduces the data (Table S1). The 183 

main features of this model are: (1) CD4+CCR5+ T cell reconstitution after transplant is driven 184 

by proliferation and upregulation of CCR5; (2) CD4+CCR5- T cell expansion is driven only by 185 

new naïve cells from the thymus; and (3), thymic export rates are equal between CD4+ and CD8+ 186 

naïve T cells.  187 

The best fits of this model are presented in Figures S2-S3 and Fig. 3B-E with the 188 

respective parameter estimates in Tables S3-S4. The best fitted model predicts that CD4+CCR5- 189 

T cells have a delayed reconstitution that occurs only when cells from the thymus (estimated 190 

with rate ~0.01/day) outnumber their loss during death, trafficking to tissues or upregulation of 191 

CCR5. Furthermore, the estimated CD4+CCR5+ T cell proliferation rate (~0.1/day) far exceed 192 

the estimated CCR5 upregulation (~0.004/day) and thymic export rates. Therefore, total cell 193 

proliferation in this cell compartment is predicted by the model to be up to 40-fold higher than 194 

the concentration of cells that up-regulate CCR5 (Fig. 3F and Fig. S4).  195 

Our model also predicts that CD8+ T cells follow a similar pattern to CD4+CCR5+ T cells 196 

(Fig. 3D-E), with CD8+ TEM proliferation rate up to 10-fold higher than the CD8+ T cell 197 

differentiation rate (Fig. S4). Overall, these results suggest that following autologous HSPC 198 

transplant: (1) slow thymic export is the main driver of CD4+CCR5- T cell growth, and (2) rapid 199 
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lymphopenia-induced proliferation of remaining cells (rather than transplanted cells) after TBI is 200 

the main driver for CD4+CCR5+ and CD8+ T cell expansion. 201 

 202 

Reduction of blood CD4+CCR5+ T cell counts correlates with plasma viral rebound after 203 

ATI in animals that underwent HSPC transplantation.  We next aimed to compare plasma 204 

viral load rebound kinetics to CD4+CCR5+ and CCR5- T cell subset dynamics after ATI, in the 205 

context of previous plasma viral load analyses that we have performed from these animals14,51. 206 

Fig. 4A-C presents the plasma viral loads and the blood CD4+CCR5+ and CD4+CCR5- T cell 207 

counts before and after ATI. The median peak viral load after treatment interruption was 10-fold 208 

higher for the transplant group (p=0.06, Mann-Whitney test. See Fig. 4D). Similarly, the median 209 

of the final viral load measurements at necropsy was 2-log10 higher in the transplant group 210 

(p=0.06, Mann-Whitney test. See Fig.4E). CD4+CCR5+ T-cell counts decreased after ATI in the 211 

transplant group: nadir was significantly lower (~8-fold) than in the control animals (p=0.01, 212 

Mann-Whitney test. Fig. 4F). The maximum reduction of CD4+CCR5+ T cells occurred in the 213 

same two animals with the highest viral set points. There was no difference between control and 214 

transplant groups in the CD4+CCR5- T cell compartment: both groups had an average of ~200 215 

cells/μL (Fig.4G). None of the individual plasma viral load observations in the control group 216 

post-ATI did not correlate with the corresponding CD4+CCR5+ T-cell counts post-ATI. 217 

However, in three animals in the transplant group, viral load observations post-ATI correlated 218 

negatively with their corresponding CD4+CCR5+ T cell counts (Fig. 4H). On the other hand, 219 

plasma viral loads were negatively correlated with the CD4+CCR5- T cell count in two animals 220 

in both the control and transplant groups (Fig. S5). These results suggest that autologous HSPC 221 
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transplantation (without gene editing) affects SHIV-infected macaques so that the presence of the 222 

virus leads to more depletion of CD4+CCR5+ T cells. 223 

 224 

Higher viral set points and CD4+CCR5+ T-cell depletion following transplantation and ATI 225 

are due to a reduction in SHIV-specific immunity. To understand why transplantation may 226 

have an effect in virus and CD4+CCR5+ T cell kinetics during ATI, we modified our 227 

mathematical model to include SHIV infection as described in Fig. 1C (Methods). Using model 228 

selection theory based on AIC, we found that the most parsimonious model to explain the data 229 

was the one shown in Fig. 5A (Table S2). In the best fit model SHIV-specific CD8+ effector 230 

cells reduce virus production in a non-cytolytic manner58-60 (e.g. possibly by secretion of HIV-231 

antiviral factors61-64—not included in the model). Finally, the model assumes that infection leads 232 

to enhanced activation of CD4+CCR5- T cells leading to replenishment of CD4+CCR5+ T cells, 233 

explaining the concentration reduction of the CD4+CCR5- compartment after ATI65-68.  234 

The model simultaneously recapitulates plasma viral rebound, and the kinetics of CD4+ 235 

CCR5+ and CCR5- T cells in each animal as shown in Fig. 5B and Fig. S6-S7 with 236 

corresponding estimated parameters in Table 1 and Table S5-S6. From the estimated 237 

parameters, only SHIV-based CD8+ proliferation rate, ω8, correlated with post-ATI viral load set 238 

point and CD4+CCR5+ T-cell nadir (Fig. 5C-D). We also found that the estimated SHIV-based 239 

CD8+ proliferation rate (𝜔") was significantly lower in the transplant group, and the estimated 240 

time to viral rebound (Δ$) was significantly higher in the transplant group (Fig. 5E-F). The 241 

projected fraction of SHIV-specific CD8+ T cells in the transplant group approached zero (Fig. 242 

S8). Overall, these results suggest that HSPC transplantation may lead to varying degrees of loss 243 
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of the immune response to SHIV infected cells, in turn leading to higher viral loads and loss of 244 

CD4+CCR5+ T cells. 245 

 246 

Greater loss of immunologic control during TBI/transplant requires higher numbers of 247 

CCR5-edited HSPCs to control viral rebound after ATI. To calculate the minimum threshold 248 

of CCR5-edited cells necessary to induce cART-independent virus suppression, we next added a 249 

population of transplanted, gene-edited CCR5 HSPCs to the model in equation 2. We assumed 250 

that in the infused product there is a fraction fp of HSPCs that have a biallelically modified CCR5 251 

gene. Hence, CD4+ T-cells derived from these HSPCs should not express CCR5. In the model 252 

we added state variables for protected progenitors and CD4+CCR5- T cells that cannot become 253 

CD4+CCR5+ T cells (Fig. 6A, full model in Supp. Materials). Fig. 6B depicts projections of the 254 

model using the best estimates from the fits of the model to transplanted animal Z09144, using 255 

six values of fp. For this animal, an initial fraction of protected cells smaller or equal than 40% 256 

will not lead to post-rebound viral control after ATI, even after a year. However, it is possible to 257 

have a spontaneous post-rebound viral control at ~40 weeks and 10 weeks after ATI when fp is 258 

60% or greater than 80%, We then simulated the model using parameter values obtained from 259 

the best fit in the previous section for each animal in the transplant group using 100 values of fp 260 

from zero to one (0-100% CCR5-edited HSPCs). The heatmaps in Fig. 6C-F show plasma viral 261 

load projections after 2 years after the start of ATI for different values of fp. The model predicts 262 

that the minimum fp to maintain post-rebound control for 2 years after ATI is higher for animals 263 

with lower estimated SHIV-specific immune response rates. Using parameters estimates from the 264 

two animals in the transplant group with lower viral setpoints, the minimum fp for viral control 265 

was 35% and 19% (Fig. 6E-F). In contrast, for the other two animals the minimum fp for viral 266 
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control was 56% and 97% (Fig. 6C-D). These model projections suggest that a larger loss of 267 

immunologic control during TBI/HSPC transplant requires a higher fraction of CCR5 gene-268 

edited cells to control viral rebound after ATI.  269 

The model also predicts that for some values of fp it is possible to have two viral set 270 

points: an initial high viral set point in the first weeks after ATI and then a delayed ART-free 271 

viral remission (e.g. when fp=60% in Fig. 6B and between 60% and 70% in Fig. 6C).  Therefore, 272 

in some cases the viral load set point during the initial weeks after ATI might not be a sufficient 273 

surrogate to predict viral control further in the future. However, we found that for the simulations 274 

predicting a delayed viral remission, the maximum decrease of CD4+CCR5+ T cells during the 275 

first 10 weeks after ATI has a linear relationship with the minimum initial fraction of protected 276 

cells required to obtain post-rebound control after 2 years (Fig. 6G). We repeated these 277 

projections by adding the estimated measurement error to the simulations and obtained similar 278 

results (Fig. 6H). Therefore, the maximum initial change in CD4+CCR5+ T cells 10 weeks after 279 

ATI might predict late viral control. 280 

Discussion 281 

Here we introduce a data-validated mathematical that to our knowledge is the first to 282 

simultaneously recapitulate SHIV viral loads, as well as CD4+ and CD8+ T cell count subsets. 283 

The model predicts that post-rebound viral control might be possible during autologous gene-284 

edited HSPC transplantation if therapy achieves (1) a sufficient fraction of gene-protected, 285 

autologous HSPCs, and (2) maintenance or enhancement of SHIV-specific immune responses 286 

following transplantation. Specifically, the model predicts that increasing amounts of 287 

conditioning regimen-dependent depletion of the SHIV-specific immune response leads to a 288 

higher threshold of CCR5-gene-edited cells in the transplanted HSPC product required to obtain 289 
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stable, ART-free viral control. These results are consistent with the cure achieved by the Berlin 290 

patient who received transplant with 100% HIV-resistant cells after intense conditioning4,5. In 291 

the autologous setting where 100% CCR5 editing may not be feasible, adjunctive measures that 292 

augment virus-specific immunity, such as therapeutic vaccination, infusion of HIV-specific CAR 293 

T cells or use of neutralizing antibodies, may synergize with HSPC transplantation to achieve 294 

post-treatment control11,69.  295 

We systematically selected from a series of mathematical models to arrive at a set of 296 

equations that most parsimoniously explains the available data. We recapitulated (1) peripheral 297 

CD4+ and CD8+ T-cell subset reconstitution dynamics following transplant, and (2) T-cell 298 

dynamics and SHIV viral rebound following ATI. Before ATI, all animals suppressed plasma 299 

viral load below the limit of detection, allowing analysis of T cell reconstitution dynamics 300 

independent of virus-mediated pressure. At each step, we applied model selection theory to 301 

select the simplest set of mechanisms capable of explaining the observed data57.   302 

The best model predicts that the lack of complete elimination of lymphocytes by TBI 303 

prevents CD4+CCR5- cells from predominating post-transplant: the rapid expansion of 304 

CD4+CCR5+ and CD8+ T cells during the first few weeks after HSPC transplantation is most 305 

likely due to lymphopenia-induced proliferation of remaining cells after TBI via a thymus-306 

independent pathway; the slower expansion of CD4+CCR5- T cells is more likely due to thymic 307 

export of both transplanted and remaining cells. An important future research question will be to 308 

identify anatomic sites and mechanisms allowing activated CD4+CCR5+ to survive conditioning.  309 

A challenge is that more intense conditioning may decrease remaining CD4+CCR5+ cells 310 

but will also lower SHIV specific immunity. We previously demonstrated the link between 311 

disruption of the immune response during transplant and increased magnitude of viral rebound 312 
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during treatment interruption14,51. Here we predict that the magnitude of the SHIV-specific 313 

immune response is correlated not only with viral load set point, but also with the reduction of 314 

CD4+CCR5+ T cells after ATI. CD4+CCR5+ T cell depletion might be predictive of the loss of 315 

depletion of virus-specific immunity following conditioning. 316 

A final important observation from the model is that viral control may be delayed beyond 317 

the first ten weeks after ATI, rather occurring after many months of treatment interruption. Thus, 318 

viral load levels during the initial weeks after ATI may not completely define success (stable 319 

ART-free remission), whereas CD4+CCR5+ T-cell nadir should more strongly correlate with the 320 

degree of depletion of virus-specific immunity. In this sense, minimal CD4+CCR5+ T-cell nadir 321 

may predict post-rebound viral control, if the starting fraction of protected cells is known. 322 

Our results are limited by a small sample size of eight animals. For that reason, several 323 

model parameters were assumed to be the same among the population (i.e., without random 324 

effects). However, the number of observations for each animal was large enough to discriminate 325 

among different plausible model candidates. Therefore, we performed projections using only the 326 

individual estimated parameters. Reassuringly, our results align with prior mechanistic studies of 327 

cellular reconstitution after stem cell transplantation18,26,38,70,71. Our analysis also suggests that 328 

the majority of reconstituting CD4+CCR5- T cells do not proliferate and have a slow expansion 329 

that concurs with estimates of thymic export from previous studies26,70,71.  330 

While our work highlights the complexity of the interplay between reconstituting HIV 331 

susceptible CD4+ T cells, HIV-resistant CD4+ T cells, infected cells, virus-specific immune cells, 332 

and replicating virus following autologous, CCR5-edited HPSC transplantation, our results 333 

illustrate the capabilities of modeling to glean insight from such a complex system. A 334 
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comprehensive understanding of these and similar systems will be required to optimize strategies 335 

for pre-clinical HIV cure studies, both in the macaque model, as well as in HIV+ individuals. 336 
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Tables 353 

Table 1. Parameters of the model. Values are from steady state equations, using population 354 

estimates from best model fits or assumed from the references as described. When assumed from 355 

steady state equations, population estimates were used. See Supp. Materials for more details. 356 

 357 

Parameter Units Description 
Value 

Source 
Control Transplant 

𝑻(𝒕𝟎) cells 

Number of cells in 

the transplant 

product. 

0 4*107 
Fixed, assumed 

from reference 14. 

𝑷(𝒕𝟎) cells 

Number of cells in 

the BM/Thymus at 

the moment of 

transplant. 

4*108 0 

Control: 

Computed from 

the median of 

steady state 

equations. 

Transplant: Fixed, 

assumed. 

𝑵(𝒕𝟎) cells/μL 

Blood CD4+CCR5- 

T cell 

concentration at the 

moment of 

transplant. 

1249 47 

Control: 

Computed from 

the median of 

steady state 

equations. 

Transplant: Fitted. 

𝑺(𝒕𝟎) cells/μL 
Blood CD4+CCR5+ 

T cell 
115 2 

Control: 

Computed from 
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concentration at the 

moment of 

transplant. 

the median of 

steady state 

equations. 

Transplant: Fitted. 

𝑴(𝒕𝟎) cells/μL 

Blood CD8+ TN + 

TCM cell 

concentration at the 

moment of 

transplant. 

305 8 

Control: 

Computed from 

the median of 

steady state 

equations. 

Transplant: Fitted. 

𝑬(𝒕𝟎) cells/μL 

Blood CD8+ TEM 

cell concentration 

at the moment of 

transplant. 

935 17 

Control: 

Computed from 

the median of 

steady state 

equations. 

Transplant: Fitted. 

𝑬𝒉(𝒕𝟎) cells/μL 

Blood SHIV-

specific CD8+ T 

effector cell 

concentration at the 

moment of 

transplant. 

0 0 

Control: 

Computed from 

steady state 

equations. 

Transplant: 

Assumed. 

𝑰𝒑(𝒕𝟎) cells/μL 

Productively 

infected blood 

CD4+CCR5+ T cell 

concentration at the 

2*10-6 2*10-6 

Computed from 

steady state 

equations. 
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moment of 

transplant. 

𝑰𝒖(𝒕𝟎) cells/μL 

Unproductively 

infected blood 

CD4+CCR5+ T cell 

concentration at the 

moment of 

transplant. 

0 0 

Computed from 

steady state 

equations. 

𝑽(𝒕𝟎) 
RNA 

copies/mL 

Plasma viral load at 

the moment of 

transplant. 

0.5 0.5 

Computed from 

steady state 

equations. 

𝒌𝒆 1/day 

Homing rate of 

transplanted cells 

into the bone 

marrow. 

1 

Fixed, assumed 

from references 

72,73. 

𝒓7𝒑 = 𝒓𝒑 − 𝝀𝒑 − 𝒅𝒑 1/day 

Renewal rate of 

stem and 

progenitor cells in 

the bone 

marrow/thymus. 

0.04 Fitted. 

𝒓7𝒔 = 𝒓𝒔 − 𝒅𝒔 1/day 

Proliferation rate of 

blood CD4+CCR5+ 

T cells. 

0.14 Fitted. 

𝒓7𝒎 = 𝒓𝒎 − 𝝀𝒎 − 𝒅𝒎 1/day 

Proliferation rate of 

blood CD8+ TN + 

TCM cells. 

0.003 Fitted. 
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𝒓7𝒆 = 𝒓𝒆 − 𝒅𝒆 1/day 
Proliferation rate of 

CD8+ TEM cells. 
0.09 Fitted. 

𝒅>𝒏 = 𝝀𝒏 + 𝒅𝒏 1/day 

Removal rate of 

blood CD4+CCR5- 

T cells. 

0.01 Fitted. 

𝝀𝒑 = 𝝀𝒆 = 𝝀𝒇 1/day 
Thymic output rate 

of T cells. 
0.01 Fitted. 

𝝀𝒏 1/day 

CCR5 upregulation 

rate in CD4+ T 

cells. 

0.004 Fitted. 

𝝀𝒎 1/day 

Differentiation rate 

of CD8+ TN + TCM 

cells to CD8+ TEM 

cells. 

0.09 Fitted. 

𝑲𝒑 = 𝑲
𝒓7𝒑
𝒓𝒑

 cells/μL 

Effective carrying 

capacity of 

progenitor cells. 

1664 Fitted. 

𝑲𝒔 = 𝑲
𝒓7𝒔
𝒓𝒔

 cells/μL 

Effective carrying 

capacity of 

CD4+CCR5+ T 

cells. 

1328 Fitted. 

𝑲𝒎 = 𝑲
𝒓7𝒎
𝒓𝒎

 cells/μL 

Effective carrying 

capacity of CD8+ 

TN + TCM cells. 

49 Fitted. 
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𝑲𝒆 = 𝑲
𝒓7𝒆
𝒓𝒆

 cells/μL 

Effective carrying 

capacity of CD8+ 

TEM cells. 

1257 Fitted. 

𝜷 
μL/ 

copies/day 
Infectivity rate. 0.0003 Fitted. 

𝚫𝒕 days 
Time to rebound 

after ATI. 
7.5 Fitted. 

𝜹𝑰 1/day 

Death rate of 

infected 

CD4+CCR5+ T 

cells. 

1 

Fixed, assumed 

using estimates 

from references 

74,75. 

𝝉 - 

Fraction of infected 

cell that produce 

infectious virus. 

0.05 
Fixed, assumed 

from reference 54. 

𝝃𝑳I cells/μL/day 

Number of latent 

cells that activate 

per day. 

2*10-7 

Fixed, assumed to 

have a viral load 

of ~0.5 copies/mL 

during cART. 

𝝅 1/day 
Viral production 

rate. 
5*104 

Fixed, assumed 

using estimates 

from reference 76. 

𝜸 1/day 
Virus clearance 

rate. 
23 

Fixed, assumed 

using estimates 

from reference 77. 

𝝎𝟒 μL/cells/day 
SHIV-dependent 

replenishment of 
0.19 Fitted. 
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CD4+CCR5+ T 

cells. 

𝝎𝟖 μL/cells/day 

SHIV-dependent 

proliferation rate of 

CD8+ T cells. 

0.002 Fitted. 

𝑰𝟓𝟎 cells/μL 

50% maximum 

value of adaptive 

infected cells, 

allows bounded 

growth. 

0.20 Fitted. 

𝒇 - 

Fraction of SHIV-

CD8+-responding 

cells that become 

SHIV-specific 

effectors. 

0.9 
Fixed, assumed 

from reference 46. 

𝒅𝒉 1/day 

Death rate of 

SHIV-specific 

effector CD8+ T 

cells. 

0.05 Fitted. 

𝟏
𝜽 μL/cells 

50% maximum 

value of SHIV-

specific immune 

cells to block virus 

production. 

1 Fixed. 

  358 
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Figure Legends 553 

Figure 1. Study design and mathematical modeling. A. Four animals were infected with 554 

SHIV, suppressed with cART and underwent TBI/HSPC transplantation without editing of 555 

CCR5 (Transplant group). A control group of four animals did not receive TBI or HSPC 556 

transplantation. Both groups underwent ATI approximately one year after cART initiation. B. 557 

Mathematical model for T cell reconstitution. Each circle represents a cell compartment:  T 558 

represents the HSPCs from the transplant; P, the progenitor cells in bone marrow (BM) and 559 

Thymus; S and N, CD4+CCR5+ and CD4+CCR5- T cells, respectively; M and E, the CD8+ T cells 560 

with naïve and central memory phenotypes, and effector memory phenotypes, respectively. N 561 

cells come from the thymus at a rate λf, grow with maximum rate rn, upregulate CCR5 at rate λn, 562 

and are cleared at rate dn. S cells grow with maximum division rate rs, downregulate CCR5 at a 563 

rate λs, and are cleared at rate ds. M cells have thymic input of λe, grow with maximum division 564 

rate rm, differentiate to effector memory at rate λm, and are cleared at rate dm. The E compartment 565 

grows with maximum division rate re and is cleared at rate de. All CD4+ and CD8+ T cell subsets 566 

compete to grow logistically with same carrying capacity K. C. Mathematical model for virus 567 

dynamics. We adapted the previous model by including the following assumptions. Susceptible 568 

cells, S, are infected by the virus, V, at rate β. A fraction τ of the infected cells produce virus, Ip, 569 

and the other fraction become unproductively infected, Iu. All infected cells die at rate δI. IP cells 570 

arise from activation of latently infected cells at rate ξL, produce virus at a rate π, that is cleared 571 

at rate γ. CD8+ M cells proliferate in the presence of infection with rate ω8 from which a fraction 572 

f  become SHIV-specific CD8+ effector T cells, Eh, that are removed at a rate dh. These effector 573 

cells reduce virus production or infectivity by 1/(1+θEh), or 1/(1+φEh), respectively. Non-574 
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susceptible CD4+ T cells upregulate CCR5 in the presence of infection and replenish the 575 

susceptible pool with rate ω4.  576 

 577 

Figure 2. CD4+ and CD8+ T cell dynamics post-transplantation, pre-ATI. A. CD4+CCR5+, 578 

B. CD4+CCR5-, and C. total CD8+ T cells from animals in the control (blue) and transplant 579 

groups (red). D. Range of blood CD4+ and CD8+ T cell counts using all data points for the period 580 

before ATI in control animals (p-value calculated with a paired t-test for averaged measurements 581 

post-transplant). E. Distribution of the growth rate estimates of CD4+CCR5+, CD4+CCR5-, and 582 

CD8+ T cells using all data points from time of transplant until their levels reached set point in 583 

transplanted animals (p-value calculated using a paired t-test). We assumed set point as the data 584 

point after which the sum of consecutive changes from the moment of transplant in T cell counts 585 

was smaller or equal to zero. F. Correlation between total CD8+ T cell and CD8+ TEM cell counts 586 

for all data points post-transplant in transplanted animals (p-value computed using repeated 587 

measures correlation test). 588 

 589 

Figure 3. Mathematical modeling of T cell reconstitution dynamics. A. Mathematical model 590 

that most parsimoniously explains the T cell reconstitution data. Each circle represents a cell 591 

compartment:  T represents the HSPCs from the transplant; P, the progenitor cells in bone 592 

marrow (BM) and Thymus; S and N, CD4+CCR5+ and CD4+CCR5- T cells, respectively; M and 593 

E, the CD8+ T cells with naïve and central memory phenotypes, and effector memory 594 

phenotypes, respectively. B-E: Model predictions (black solid lines) vs. empirical data (red 595 

diamonds) for peripheral subset counts from animal A11200 in the transplant group. B. 596 

CD4+CCR5+, C. CD4+CCR5-, D. CD8+ Total, E. CD8+ TEM and Tnaive+TCM. F. Model prediction 597 
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of the proliferation of CD4+CCR5+ T cells (solid line) and upregulation of CCR5 (dashed line) 598 

over time for animal A11200. 599 

 600 

Figure 4. Plasma viral load and CD4+ T cell kinetics after ATI. A. Plasma viral loads, B. 601 

peripheral blood CD4+CCR5+ T-cell counts, and C. CD4+CCR5- T-cell counts from animals in 602 

the control (blue) and transplant (red) groups, respectively. D-G: Distributions of D. peak viral 603 

load post-ATI, E. viral load at endpoint necropsy, F. CD4+CCR5+ T-cell nadir post-ATI, G. 604 

CD4+CCR5- T-cell nadir post-ATI. P-values were calculated using Mann-Whitney test. H. 605 

Correlations between plasma viral load and peripheral blood CD4+CCR5+ T-cells in each animal 606 

post-ATI. Each panel shows the timepoints post-ATI for each animal. P-values in each panel 607 

were calculated using Spearman’s rank test for all time points post-ATI for the corresponding 608 

animal. 609 

 610 

Figure 5. Mathematical modeling of virus and T cell kinetics during HSPC transplantation. 611 

A. Mathematical model that most parsimoniously describes the relationship between plasma viral 612 

load and peripheral T-cell counts. CD4+CCR5+ T cells, S, are susceptible to the virus, V. Infected 613 

cells are divided into those that are able to produce virus, Ip, or not, Iu. Precursor CD8+ cells, M, 614 

divide and differentiate in the presence of infected cells becoming SHIV-specific effector cells, 615 

Eh. Eh cells reduce virus production by a factor of 1/(1+θEh). The model assumes a constant 616 

activation of latent cells, 𝐿I. Β. Best fits of the model (black lines) to SHIV RNA, and blood 617 

CD4+CCR5+ and CD4+CCR5- T cell counts. Scatterplots of the SHIV-dependent CD8 618 

proliferation rate (ω8) vs. C. CD4+CCR5+ nadir, and D. final observed viral load from all 619 

animals; (p-values calculated using Spearman’s rank test). E-F: Individual parameter estimates 620 

certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission. 
The copyright holder for this preprint (which was notthis version posted May 7, 2019. ; https://doi.org/10.1101/629717doi: bioRxiv preprint 

https://doi.org/10.1101/629717


 35 

of E. the SHIV-dependent CD8 proliferation rate (ω8) and F. the time of rebound after ATI (see 621 

text). Blue: control, and red: transplant groups (p-values calculated by Mann-Whitney test).  622 

 623 

Figure 6. Model predictions for post-rebound viral control after CCR5 gene-edited HSPC 624 

transplant. A. Schematic of the extended mathematical model that now includes CCR5-edited, 625 

protected cells. Now, protected cells from transplant: Tp, protected progenitor cells in bone 626 

marrow/thymus: Pp, and protected CD4+CCR5- T cells: Np are included. The initial fraction of 627 

protected cells is represented by the parameter fp. B. Predictions for plasma viral load up to one 628 

year post-ATI using the adapted model for varying values of fp (using parameter estimates from 629 

animal Z09144). C-F. Predictions for plasma viral load (heat-map color) for each animal at a 630 

given time post-ATI (x-axis) and a given fp (y-axis). G-H. Predicted maximum decrease of 631 

CD4+CCR5+ T cells during the first 10 weeks after ATI for the minimum fraction of protected 632 

cells required to obtain post-rebound control after 2 years using parameter estimates for each 633 

animal with (G.) and without (H.) measurement error. 634 

 635 

 636 
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Figure 1. Study design and mathematical modeling. A. Four animals were infected with SHIV,
suppressed with cART and underwent TBI/HSPC transplantation without editing of CCR5 (Transplant
group). A control group of four animals did not receive TBI or HSPC transplantation. Both groups
underwent ATI approximately one year after cART initiation. B. Mathematical model for T cell
reconstitution. Each circle represents a cell compartment: T represents the HSPCs from the transplant; P,
the progenitor cells in bone marrow (BM) and Thymus; S and N, CD4+CCR5+ and CD4+CCR5- T cells,
respectively; M and E, the CD8+ T cells with naïve and central memory phenotypes, and effector memory
phenotypes, respectively. N cells come from the thymus at a rate λf, grow with maximum rate rn, upregulate
CCR5 at rate λn, and are cleared at rate dn. S cells grow with maximum division rate rs, downregulate
CCR5 at a rate λs, and are cleared at rate ds. M cells have thymic input of λe, grow with maximum division
rate rm, differentiate to effector memory at rate λm, and are cleared at rate dm. The E compartment grows
with maximum division rate re and is cleared at rate de. All CD4+ and CD8+ T cell subsets compete to grow
logistically with same carrying capacity K. C. Mathematical model for virus dynamics. We adapted the
previous model by including the following assumptions. Susceptible cells, S, are infected by the virus, V, at
rate β. A fraction τ of the infected cells produce virus, Ip, and the other fraction become unproductively
infected, Iu. All infected cells die at rate δI. IP cells arise from activation of latently infected cells at rate ξL,
produce virus at a rate π, that is cleared at rate γ. CD8+ M cells proliferate in the presence of infection with
rate ω8 from which a fraction f become SHIV-specific CD8+ effector T cells, Eh, that are removed at a rate
dh. These effector cells reduce virus production or infectivity by 1/(1+θEh), or 1/(1+φEh), respectively. Non-
susceptible CD4+ T cells upregulate CCR5 in the presence of infection and replenish the susceptible pool
with rate ω4.
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<latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="iFri8E/Im+0jNmNe83VM+Jsraoo=">AAAB4HicbZDNSgMxFIXv1L86Vq1u3QSL4KrMuNGl4MZlRfsD7VAyaaYNTTJDckcoQ1/BjQtFfCp3vo2ZtgttPRD4OCch9544k8JiEHx7la3tnd296r5/UDs8Oq6f1Do2zQ3jbZbK1PRiarkUmrdRoOS9zHCqYsm78fSuzLvP3FiR6iecZTxSdKxFIhjF0nr0fX9YbwTNYCGyCeEKGrBSa1j/GoxSliuukUlqbT8MMowKalAwyef+ILc8o2xKx7zvUFPFbVQsZp2TC+eMSJIadzSShfv7RUGVtTMVu5uK4sSuZ6X5X9bPMbmJCqGzHLlmy4+SXBJMSbk4GQnDGcqZA8qMcLMSNqGGMnT1lCWE6ytvQueqGTp+CKAKZ3AOlxDCNdzCPbSgDQwm8AJv8O4p79X7WNZV8Va9ncIfeZ8/Nl6LvQ==</latexit><latexit sha1_base64="iFri8E/Im+0jNmNe83VM+Jsraoo=">AAAB4HicbZDNSgMxFIXv1L86Vq1u3QSL4KrMuNGl4MZlRfsD7VAyaaYNTTJDckcoQ1/BjQtFfCp3vo2ZtgttPRD4OCch9544k8JiEHx7la3tnd296r5/UDs8Oq6f1Do2zQ3jbZbK1PRiarkUmrdRoOS9zHCqYsm78fSuzLvP3FiR6iecZTxSdKxFIhjF0nr0fX9YbwTNYCGyCeEKGrBSa1j/GoxSliuukUlqbT8MMowKalAwyef+ILc8o2xKx7zvUFPFbVQsZp2TC+eMSJIadzSShfv7RUGVtTMVu5uK4sSuZ6X5X9bPMbmJCqGzHLlmy4+SXBJMSbk4GQnDGcqZA8qMcLMSNqGGMnT1lCWE6ytvQueqGTp+CKAKZ3AOlxDCNdzCPbSgDQwm8AJv8O4p79X7WNZV8Va9ncIfeZ8/Nl6LvQ==</latexit><latexit sha1_base64="9BMAaZXTbicHOcs8CerFM0e2lL0=">AAAB63icbZDNSgMxFIVv6l8d/6ou3QSL4KrMuNFl0Y3LirYW2qFk0kwbmmSGJCOUoa/gxoUibn0hd76NmXYW2nog8HHuveTeE6WCG+v736iytr6xuVXd9nZ29/YPaodHHZNkmrI2TUSiuxExTHDF2pZbwbqpZkRGgj1Gk5ui/vjEtOGJerDTlIWSjBSPOSW2sO49zxvU6n7DnwuvQlBCHUq1BrWv/jChmWTKUkGM6QV+asOcaMupYDOvnxmWEjohI9ZzqIhkJsznu87wmXOGOE60e8riuft7IifSmKmMXKckdmyWa4X5X62X2fgqzLlKM8sUXXwUZwLbBBeH4yHXjFoxdUCo5m5XTMdEE2pdPEUIwfLJq9C5aASO7/x687qMowoncArnEMAlNOEWWtAGCmN4hld4QxK9oHf0sWitoHLmGP4Iff4ASjeNDw==</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="iFri8E/Im+0jNmNe83VM+Jsraoo=">AAAB4HicbZDNSgMxFIXv1L86Vq1u3QSL4KrMuNGl4MZlRfsD7VAyaaYNTTJDckcoQ1/BjQtFfCp3vo2ZtgttPRD4OCch9544k8JiEHx7la3tnd296r5/UDs8Oq6f1Do2zQ3jbZbK1PRiarkUmrdRoOS9zHCqYsm78fSuzLvP3FiR6iecZTxSdKxFIhjF0nr0fX9YbwTNYCGyCeEKGrBSa1j/GoxSliuukUlqbT8MMowKalAwyef+ILc8o2xKx7zvUFPFbVQsZp2TC+eMSJIadzSShfv7RUGVtTMVu5uK4sSuZ6X5X9bPMbmJCqGzHLlmy4+SXBJMSbk4GQnDGcqZA8qMcLMSNqGGMnT1lCWE6ytvQueqGTp+CKAKZ3AOlxDCNdzCPbSgDQwm8AJv8O4p79X7WNZV8Va9ncIfeZ8/Nl6LvQ==</latexit><latexit sha1_base64="iFri8E/Im+0jNmNe83VM+Jsraoo=">AAAB4HicbZDNSgMxFIXv1L86Vq1u3QSL4KrMuNGl4MZlRfsD7VAyaaYNTTJDckcoQ1/BjQtFfCp3vo2ZtgttPRD4OCch9544k8JiEHx7la3tnd296r5/UDs8Oq6f1Do2zQ3jbZbK1PRiarkUmrdRoOS9zHCqYsm78fSuzLvP3FiR6iecZTxSdKxFIhjF0nr0fX9YbwTNYCGyCeEKGrBSa1j/GoxSliuukUlqbT8MMowKalAwyef+ILc8o2xKx7zvUFPFbVQsZp2TC+eMSJIadzSShfv7RUGVtTMVu5uK4sSuZ6X5X9bPMbmJCqGzHLlmy4+SXBJMSbk4GQnDGcqZA8qMcLMSNqGGMnT1lCWE6ytvQueqGTp+CKAKZ3AOlxDCNdzCPbSgDQwm8AJv8O4p79X7WNZV8Va9ncIfeZ8/Nl6LvQ==</latexit><latexit sha1_base64="9BMAaZXTbicHOcs8CerFM0e2lL0=">AAAB63icbZDNSgMxFIVv6l8d/6ou3QSL4KrMuNFl0Y3LirYW2qFk0kwbmmSGJCOUoa/gxoUibn0hd76NmXYW2nog8HHuveTeE6WCG+v736iytr6xuVXd9nZ29/YPaodHHZNkmrI2TUSiuxExTHDF2pZbwbqpZkRGgj1Gk5ui/vjEtOGJerDTlIWSjBSPOSW2sO49zxvU6n7DnwuvQlBCHUq1BrWv/jChmWTKUkGM6QV+asOcaMupYDOvnxmWEjohI9ZzqIhkJsznu87wmXOGOE60e8riuft7IifSmKmMXKckdmyWa4X5X62X2fgqzLlKM8sUXXwUZwLbBBeH4yHXjFoxdUCo5m5XTMdEE2pdPEUIwfLJq9C5aASO7/x687qMowoncArnEMAlNOEWWtAGCmN4hld4QxK9oHf0sWitoHLmGP4Iff4ASjeNDw==</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit>

rs
<latexit sha1_base64="Stk/hi6Tl6wwskwsy8x/0h7l1/Q=">AAAB7XicbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZwV6gDWUynbRjJzNhZiKU0Hdw40IRt76PO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8amuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1Ek9ui3nmiSjMpHsw0pWGCR4LFjGBjrbYaaNd1B17Nr/tzoVUISqhBqebA++oPJckSKgzhWOte4KcmzLEyjHA6c/uZpikmEzyiPYsCJ1SH+XzbGTqzzhDFUtknDJq7vydynGg9TSLbmWAz1su1wvyv1stMfB3mTKSZoYIsPoozjoxExeloyBQlhk8tYKKY3RWRMVaYGBtQEUKwfPIqtC/qgeX7y1rjpoyjCidwCucQwBU04A6a0AICj/AMr/DmSOfFeXc+Fq0Vp5w5hj9yPn8ABsWOGA==</latexit><latexit sha1_base64="Stk/hi6Tl6wwskwsy8x/0h7l1/Q=">AAAB7XicbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZwV6gDWUynbRjJzNhZiKU0Hdw40IRt76PO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8amuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1Ek9ui3nmiSjMpHsw0pWGCR4LFjGBjrbYaaNd1B17Nr/tzoVUISqhBqebA++oPJckSKgzhWOte4KcmzLEyjHA6c/uZpikmEzyiPYsCJ1SH+XzbGTqzzhDFUtknDJq7vydynGg9TSLbmWAz1su1wvyv1stMfB3mTKSZoYIsPoozjoxExeloyBQlhk8tYKKY3RWRMVaYGBtQEUKwfPIqtC/qgeX7y1rjpoyjCidwCucQwBU04A6a0AICj/AMr/DmSOfFeXc+Fq0Vp5w5hj9yPn8ABsWOGA==</latexit><latexit sha1_base64="Stk/hi6Tl6wwskwsy8x/0h7l1/Q=">AAAB7XicbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZwV6gDWUynbRjJzNhZiKU0Hdw40IRt76PO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8amuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1Ek9ui3nmiSjMpHsw0pWGCR4LFjGBjrbYaaNd1B17Nr/tzoVUISqhBqebA++oPJckSKgzhWOte4KcmzLEyjHA6c/uZpikmEzyiPYsCJ1SH+XzbGTqzzhDFUtknDJq7vydynGg9TSLbmWAz1su1wvyv1stMfB3mTKSZoYIsPoozjoxExeloyBQlhk8tYKKY3RWRMVaYGBtQEUKwfPIqtC/qgeX7y1rjpoyjCidwCucQwBU04A6a0AICj/AMr/DmSOfFeXc+Fq0Vp5w5hj9yPn8ABsWOGA==</latexit><latexit sha1_base64="Stk/hi6Tl6wwskwsy8x/0h7l1/Q=">AAAB7XicbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZwV6gDWUynbRjJzNhZiKU0Hdw40IRt76PO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8amuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1Ek9ui3nmiSjMpHsw0pWGCR4LFjGBjrbYaaNd1B17Nr/tzoVUISqhBqebA++oPJckSKgzhWOte4KcmzLEyjHA6c/uZpikmEzyiPYsCJ1SH+XzbGTqzzhDFUtknDJq7vydynGg9TSLbmWAz1su1wvyv1stMfB3mTKSZoYIsPoozjoxExeloyBQlhk8tYKKY3RWRMVaYGBtQEUKwfPIqtC/qgeX7y1rjpoyjCidwCucQwBU04A6a0AICj/AMr/DmSOfFeXc+Fq0Vp5w5hj9yPn8ABsWOGA==</latexit>E

<latexit sha1_base64="Wrb43V9n9rHg+tOIp/pDYoWtqbs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMFjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH49tZvf2ESvNYPphJgn5Eh5KHnFFjrcZdv1xxq+5cZBW8HCqQq94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa1HSCLWfzRedkjPrDEgYK/ukIXP390RGI60nUWA7I2pGerk2M/+rdVMTXvsZl0lqULLFR2EqiInJ7Goy4AqZERMLlCludyVsRBVlxmZTsiF4yyevQuui6lluXFZqN3kcRTiBUzgHD66gBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7I+fwBmO+MyQ==</latexit><latexit sha1_base64="Wrb43V9n9rHg+tOIp/pDYoWtqbs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMFjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH49tZvf2ESvNYPphJgn5Eh5KHnFFjrcZdv1xxq+5cZBW8HCqQq94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa1HSCLWfzRedkjPrDEgYK/ukIXP390RGI60nUWA7I2pGerk2M/+rdVMTXvsZl0lqULLFR2EqiInJ7Goy4AqZERMLlCludyVsRBVlxmZTsiF4yyevQuui6lluXFZqN3kcRTiBUzgHD66gBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7I+fwBmO+MyQ==</latexit><latexit sha1_base64="Wrb43V9n9rHg+tOIp/pDYoWtqbs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMFjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH49tZvf2ESvNYPphJgn5Eh5KHnFFjrcZdv1xxq+5cZBW8HCqQq94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa1HSCLWfzRedkjPrDEgYK/ukIXP390RGI60nUWA7I2pGerk2M/+rdVMTXvsZl0lqULLFR2EqiInJ7Goy4AqZERMLlCludyVsRBVlxmZTsiF4yyevQuui6lluXFZqN3kcRTiBUzgHD66gBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7I+fwBmO+MyQ==</latexit><latexit sha1_base64="Wrb43V9n9rHg+tOIp/pDYoWtqbs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMFjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH49tZvf2ESvNYPphJgn5Eh5KHnFFjrcZdv1xxq+5cZBW8HCqQq94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa1HSCLWfzRedkjPrDEgYK/ukIXP390RGI60nUWA7I2pGerk2M/+rdVMTXvsZl0lqULLFR2EqiInJ7Goy4AqZERMLlCludyVsRBVlxmZTsiF4yyevQuui6lluXFZqN3kcRTiBUzgHD66gBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7I+fwBmO+MyQ==</latexit>

re
<latexit sha1_base64="v6S0D0Vdv4v/bP6Jpp62zTHxu78=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9aD62HerXs2bi6yCX0AVCjX67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQuxYljVEH+XzVKTmzzoBEibJPGjJ3f0/kNNZ6Eoe2M6ZmpJdrM/O/Wjcz0XWQc5lmBiVbfBRlgpiEzO4mA66QGTGxQJnidlfCRlRRZmw6FRuCv3zyKrQuar7l+8tq/aaIowwncArn4MMV1OEOGtAEBkN4hld4c4Tz4rw7H4vWklPMHMMfOZ8/UV6Nzg==</latexit><latexit sha1_base64="v6S0D0Vdv4v/bP6Jpp62zTHxu78=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9aD62HerXs2bi6yCX0AVCjX67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQuxYljVEH+XzVKTmzzoBEibJPGjJ3f0/kNNZ6Eoe2M6ZmpJdrM/O/Wjcz0XWQc5lmBiVbfBRlgpiEzO4mA66QGTGxQJnidlfCRlRRZmw6FRuCv3zyKrQuar7l+8tq/aaIowwncArn4MMV1OEOGtAEBkN4hld4c4Tz4rw7H4vWklPMHMMfOZ8/UV6Nzg==</latexit><latexit sha1_base64="v6S0D0Vdv4v/bP6Jpp62zTHxu78=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9aD62HerXs2bi6yCX0AVCjX67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQuxYljVEH+XzVKTmzzoBEibJPGjJ3f0/kNNZ6Eoe2M6ZmpJdrM/O/Wjcz0XWQc5lmBiVbfBRlgpiEzO4mA66QGTGxQJnidlfCRlRRZmw6FRuCv3zyKrQuar7l+8tq/aaIowwncArn4MMV1OEOGtAEBkN4hld4c4Tz4rw7H4vWklPMHMMfOZ8/UV6Nzg==</latexit><latexit sha1_base64="v6S0D0Vdv4v/bP6Jpp62zTHxu78=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9aD62HerXs2bi6yCX0AVCjX67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQuxYljVEH+XzVKTmzzoBEibJPGjJ3f0/kNNZ6Eoe2M6ZmpJdrM/O/Wjcz0XWQc5lmBiVbfBRlgpiEzO4mA66QGTGxQJnidlfCRlRRZmw6FRuCv3zyKrQuar7l+8tq/aaIowwncArn4MMV1OEOGtAEBkN4hld4c4Tz4rw7H4vWklPMHMMfOZ8/UV6Nzg==</latexit>

ds
<latexit sha1_base64="yuqpEev19Gaq7eyEV73+S9J1rlE=">AAAB7nicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjxWsB/QhrLZTNqlm03Y3Qgl9Ed48aCIV3+PN/+NmzYHbX1h4eGdGXbmDVLBtXHdb2dtfWNza7uyU93d2z84rB0dd3SSKYZtlohE9QKqUXCJbcONwF6qkMaBwG4wuSvq3SdUmify0UxT9GM6kjzijBprdcOhrloNa3W34c5FVsEroQ6lWsPa1yBMWBajNExQrfuemxo/p8pwJnBWHWQaU8omdIR9i5LGqP18vu6MnFsnJFGi7JOGzN3fEzmNtZ7Gge2MqRnr5Vph/lfrZya68XMu08ygZIuPokwQk5DidhJyhcyIqQXKFLe7EjamijJjEypC8JZPXoXOZcOz/HBVb96WcVTgFM7gAjy4hibcQwvawGACz/AKb07qvDjvzseidc0pZ07gj5zPHyaxjh4=</latexit><latexit sha1_base64="yuqpEev19Gaq7eyEV73+S9J1rlE=">AAAB7nicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjxWsB/QhrLZTNqlm03Y3Qgl9Ed48aCIV3+PN/+NmzYHbX1h4eGdGXbmDVLBtXHdb2dtfWNza7uyU93d2z84rB0dd3SSKYZtlohE9QKqUXCJbcONwF6qkMaBwG4wuSvq3SdUmify0UxT9GM6kjzijBprdcOhrloNa3W34c5FVsEroQ6lWsPa1yBMWBajNExQrfuemxo/p8pwJnBWHWQaU8omdIR9i5LGqP18vu6MnFsnJFGi7JOGzN3fEzmNtZ7Gge2MqRnr5Vph/lfrZya68XMu08ygZIuPokwQk5DidhJyhcyIqQXKFLe7EjamijJjEypC8JZPXoXOZcOz/HBVb96WcVTgFM7gAjy4hibcQwvawGACz/AKb07qvDjvzseidc0pZ07gj5zPHyaxjh4=</latexit><latexit sha1_base64="yuqpEev19Gaq7eyEV73+S9J1rlE=">AAAB7nicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjxWsB/QhrLZTNqlm03Y3Qgl9Ed48aCIV3+PN/+NmzYHbX1h4eGdGXbmDVLBtXHdb2dtfWNza7uyU93d2z84rB0dd3SSKYZtlohE9QKqUXCJbcONwF6qkMaBwG4wuSvq3SdUmify0UxT9GM6kjzijBprdcOhrloNa3W34c5FVsEroQ6lWsPa1yBMWBajNExQrfuemxo/p8pwJnBWHWQaU8omdIR9i5LGqP18vu6MnFsnJFGi7JOGzN3fEzmNtZ7Gge2MqRnr5Vph/lfrZya68XMu08ygZIuPokwQk5DidhJyhcyIqQXKFLe7EjamijJjEypC8JZPXoXOZcOz/HBVb96WcVTgFM7gAjy4hibcQwvawGACz/AKb07qvDjvzseidc0pZ07gj5zPHyaxjh4=</latexit><latexit sha1_base64="yuqpEev19Gaq7eyEV73+S9J1rlE=">AAAB7nicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjxWsB/QhrLZTNqlm03Y3Qgl9Ed48aCIV3+PN/+NmzYHbX1h4eGdGXbmDVLBtXHdb2dtfWNza7uyU93d2z84rB0dd3SSKYZtlohE9QKqUXCJbcONwF6qkMaBwG4wuSvq3SdUmify0UxT9GM6kjzijBprdcOhrloNa3W34c5FVsEroQ6lWsPa1yBMWBajNExQrfuemxo/p8pwJnBWHWQaU8omdIR9i5LGqP18vu6MnFsnJFGi7JOGzN3fEzmNtZ7Gge2MqRnr5Vph/lfrZya68XMu08ygZIuPokwQk5DidhJyhcyIqQXKFLe7EjamijJjEypC8JZPXoXOZcOz/HBVb96WcVTgFM7gAjy4hibcQwvawGACz/AKb07qvDjvzseidc0pZ07gj5zPHyaxjh4=</latexit>de

<latexit sha1_base64="UVftOCKIrHoAmQ+62iA65G2tP8g=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNZtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AKro3rfjultfWNza3ydmVnd2//oHp41NZJphi2WCIS1Q2oRsEltgw3ArupQhoHAjvB+HZW7zyh0jyRj2aSoh/ToeQRZ9RY6yEc4KBac+vuXGQVvAJqUKg5qH71w4RlMUrDBNW657mp8XOqDGcCp5V+pjGlbEyH2LMoaYzaz+erTsmZdUISJco+acjc/T2R01jrSRzYzpiakV6uzcz/ar3MRNd+zmWaGZRs8VGUCWISMrubhFwhM2JigTLF7a6EjaiizNh0KjYEb/nkVWhf1D3L95e1xk0RRxlO4BTOwYMraMAdNKEFDIbwDK/w5gjnxXl3PhatJaeYOYY/cj5/ADwKjcA=</latexit><latexit sha1_base64="UVftOCKIrHoAmQ+62iA65G2tP8g=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNZtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AKro3rfjultfWNza3ydmVnd2//oHp41NZJphi2WCIS1Q2oRsEltgw3ArupQhoHAjvB+HZW7zyh0jyRj2aSoh/ToeQRZ9RY6yEc4KBac+vuXGQVvAJqUKg5qH71w4RlMUrDBNW657mp8XOqDGcCp5V+pjGlbEyH2LMoaYzaz+erTsmZdUISJco+acjc/T2R01jrSRzYzpiakV6uzcz/ar3MRNd+zmWaGZRs8VGUCWISMrubhFwhM2JigTLF7a6EjaiizNh0KjYEb/nkVWhf1D3L95e1xk0RRxlO4BTOwYMraMAdNKEFDIbwDK/w5gjnxXl3PhatJaeYOYY/cj5/ADwKjcA=</latexit><latexit sha1_base64="UVftOCKIrHoAmQ+62iA65G2tP8g=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNZtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AKro3rfjultfWNza3ydmVnd2//oHp41NZJphi2WCIS1Q2oRsEltgw3ArupQhoHAjvB+HZW7zyh0jyRj2aSoh/ToeQRZ9RY6yEc4KBac+vuXGQVvAJqUKg5qH71w4RlMUrDBNW657mp8XOqDGcCp5V+pjGlbEyH2LMoaYzaz+erTsmZdUISJco+acjc/T2R01jrSRzYzpiakV6uzcz/ar3MRNd+zmWaGZRs8VGUCWISMrubhFwhM2JigTLF7a6EjaiizNh0KjYEb/nkVWhf1D3L95e1xk0RRxlO4BTOwYMraMAdNKEFDIbwDK/w5gjnxXl3PhatJaeYOYY/cj5/ADwKjcA=</latexit><latexit sha1_base64="UVftOCKIrHoAmQ+62iA65G2tP8g=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNZtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AKro3rfjultfWNza3ydmVnd2//oHp41NZJphi2WCIS1Q2oRsEltgw3ArupQhoHAjvB+HZW7zyh0jyRj2aSoh/ToeQRZ9RY6yEc4KBac+vuXGQVvAJqUKg5qH71w4RlMUrDBNW657mp8XOqDGcCp5V+pjGlbEyH2LMoaYzaz+erTsmZdUISJco+acjc/T2R01jrSRzYzpiakV6uzcz/ar3MRNd+zmWaGZRs8VGUCWISMrubhFwhM2JigTLF7a6EjaiizNh0KjYEb/nkVWhf1D3L95e1xk0RRxlO4BTOwYMraMAdNKEFDIbwDK/w5gjnxXl3PhatJaeYOYY/cj5/ADwKjcA=</latexit>

P
<latexit sha1_base64="3fxGOBv8HJ8lXqQ7xyuio8tsEQQ=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJCLosunFZwdZCG8pkOmmHziXMTIQS+gpuXCji1hdy59s4abPQ1h8GPv5zDnPOH6ecGRsE315lbX1jc6u67e/s7u0f1A6POkZlmtA2UVzpbowN5UzStmWW026qKRYxp4/x5LaoPz5RbZiSD3aa0kjgkWQJI9gWVsv3/UGtHjSCudAqhCXUoVRrUPvqDxXJBJWWcGxMLwxSG+VYW0Y4nfn9zNAUkwke0Z5DiQU1UT7fdYbOnDNEidLuSYvm7u+JHAtjpiJ2nQLbsVmuFeZ/tV5mk+soZzLNLJVk8VGScWQVKg5HQ6YpsXzqABPN3K6IjLHGxLp4ihDC5ZNXoXPRCB3fX9abN2UcVTiBUziHEK6gCXfQgjYQGMMzvMKbJ7wX7937WLRWvHLmGP7I+/wBRuKNEA==</latexit><latexit sha1_base64="3fxGOBv8HJ8lXqQ7xyuio8tsEQQ=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJCLosunFZwdZCG8pkOmmHziXMTIQS+gpuXCji1hdy59s4abPQ1h8GPv5zDnPOH6ecGRsE315lbX1jc6u67e/s7u0f1A6POkZlmtA2UVzpbowN5UzStmWW026qKRYxp4/x5LaoPz5RbZiSD3aa0kjgkWQJI9gWVsv3/UGtHjSCudAqhCXUoVRrUPvqDxXJBJWWcGxMLwxSG+VYW0Y4nfn9zNAUkwke0Z5DiQU1UT7fdYbOnDNEidLuSYvm7u+JHAtjpiJ2nQLbsVmuFeZ/tV5mk+soZzLNLJVk8VGScWQVKg5HQ6YpsXzqABPN3K6IjLHGxLp4ihDC5ZNXoXPRCB3fX9abN2UcVTiBUziHEK6gCXfQgjYQGMMzvMKbJ7wX7937WLRWvHLmGP7I+/wBRuKNEA==</latexit><latexit sha1_base64="3fxGOBv8HJ8lXqQ7xyuio8tsEQQ=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJCLosunFZwdZCG8pkOmmHziXMTIQS+gpuXCji1hdy59s4abPQ1h8GPv5zDnPOH6ecGRsE315lbX1jc6u67e/s7u0f1A6POkZlmtA2UVzpbowN5UzStmWW026qKRYxp4/x5LaoPz5RbZiSD3aa0kjgkWQJI9gWVsv3/UGtHjSCudAqhCXUoVRrUPvqDxXJBJWWcGxMLwxSG+VYW0Y4nfn9zNAUkwke0Z5DiQU1UT7fdYbOnDNEidLuSYvm7u+JHAtjpiJ2nQLbsVmuFeZ/tV5mk+soZzLNLJVk8VGScWQVKg5HQ6YpsXzqABPN3K6IjLHGxLp4ihDC5ZNXoXPRCB3fX9abN2UcVTiBUziHEK6gCXfQgjYQGMMzvMKbJ7wX7937WLRWvHLmGP7I+/wBRuKNEA==</latexit><latexit sha1_base64="3fxGOBv8HJ8lXqQ7xyuio8tsEQQ=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJCLosunFZwdZCG8pkOmmHziXMTIQS+gpuXCji1hdy59s4abPQ1h8GPv5zDnPOH6ecGRsE315lbX1jc6u67e/s7u0f1A6POkZlmtA2UVzpbowN5UzStmWW026qKRYxp4/x5LaoPz5RbZiSD3aa0kjgkWQJI9gWVsv3/UGtHjSCudAqhCXUoVRrUPvqDxXJBJWWcGxMLwxSG+VYW0Y4nfn9zNAUkwke0Z5DiQU1UT7fdYbOnDNEidLuSYvm7u+JHAtjpiJ2nQLbsVmuFeZ/tV5mk+soZzLNLJVk8VGScWQVKg5HQ6YpsXzqABPN3K6IjLHGxLp4ihDC5ZNXoXPRCB3fX9abN2UcVTiBUziHEK6gCXfQgjYQGMMzvMKbJ7wX7937WLRWvHLmGP7I+/wBRuKNEA==</latexit>

BM/Thymus 
progenitors

M
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit> N

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

rm
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

dn
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

�n
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

CCR5+ CCR5-

CD8+

ke
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

dm
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

rp
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

dp
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

�m
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

TN+TCMTEM

T
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

HSPCs from 
transplant

�s
<latexit sha1_base64="sWoQJp7W9l0YD6roQUtpZQhRPCI=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZdFNy4r2Ie0Q8lkMm1okhmSjFCGfoUbF4q49XPc+Tem01lo64HA4Zxzyb0nSDjTxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVhLZJzGPVC7CmnEnaNsxw2ksUxSLgtBtMbud+94kqzWL5YKYJ9QUeSRYxgo2VHgfcRkM81MNqza27OdAq8QpSgwKtYfVrEMYkFVQawrHWfc9NjJ9hZRjhdFYZpJommEzwiPYtlVhQ7Wf5wjN0ZpUQRbGyTxqUq78nMiy0norAJgU2Y73szcX/vH5qoms/YzJJDZVk8VGUcmRiNL8ehUxRYvjUEkwUs7siMsYKE2M7qtgSvOWTV0mnUfcu6o37y1rzpqijDCdwCufgwRU04Q5a0AYCAp7hFd4c5bw4787HIlpyiplj+APn8wfMJZBn</latexit>

�e
<latexit sha1_base64="UUMJf3n5QLSJrD1e//CvUW3PPdM=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZdFNy4r2Ie0Q8lk7rShycyQZIRS+hVuXCji1s9x59+YtrPQ1gOBwznnkntPkAqujet+O4W19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwWNsGm4EdlKFVAYC28Hodua3n1BpnsQPZpyiL+kg5hFn1FjpsSdsNKR97JcrbtWdg6wSLycVyNHol796YcIyibFhgmrd9dzU+BOqDGcCp6VepjGlbEQH2LU0phK1P5kvPCVnVglJlCj7YkPm6u+JCZVaj2Vgk5KaoV72ZuJ/Xjcz0bU/4XGaGYzZ4qMoE8QkZHY9CblCZsTYEsoUt7sSNqSKMmM7KtkSvOWTV0mrVvUuqrX7y0r9Jq+jCCdwCufgwRXU4Q4a0AQGEp7hFd4c5bw4787HIlpw8plj+APn8we27ZBZ</latexit>

�f
<latexit sha1_base64="Op3bL/eCfCK4RBTkRzX06I9Y8oo=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZdFNy4r2Ie0Q8lkMm1okhmSjFCGfoUbF4q49XPc+Tem01lo64HA4Zxzyb0nSDjTxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVhLZJzGPVC7CmnEnaNsxw2ksUxSLgtBtMbud+94kqzWL5YKYJ9QUeSRYxgo2VHgfcRkM8jIbVmlt3c6BV4hWkBgVaw+rXIIxJKqg0hGOt+56bGD/DyjDC6awySDVNMJngEe1bKrGg2s/yhWfozCohimJlnzQoV39PZFhoPRWBTQpsxnrZm4v/ef3URNd+xmSSGirJ4qMo5cjEaH49CpmixPCpJZgoZndFZIwVJsZ2VLEleMsnr5JOo+5d1Bv3l7XmTVFHGU7gFM7Bgytowh20oA0EBDzDK7w5ynlx3p2PRbTkFDPH8AfO5w+4cZBa</latexit>

rn
<latexit sha1_base64="QprLVeBydU4FwFVxiVV412njUyY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPqyX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nj91Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJr/2MyyQ1KNliUZgKYmIy+5sMuEJmxMQSyhS3txI2oooyY9Mp2RC85ZdXSatW9S6qtfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP2BOjds=</latexit>

C.

CD4+

S
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V
<latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit>

⇡
<latexit sha1_base64="BD88AXvjS3lujLi2A79/yugFl1Y=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYdeKvpu1at5c5FV8AuoQqFG3/3qDRKWxVwhk9SYru+lGORUo2CSTyu9zPCUsjEd8q5FRWNugny+6pScWWdAokTbp5DM3d8TOY2NmcSh7YwpjsxybWb+V+tmGF0HuVBphlyxxUdRJgkmZHY3GQjNGcqJBcq0sLsSNqKaMrTpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/5Hz+AE+/jc0=</latexit><latexit sha1_base64="BD88AXvjS3lujLi2A79/yugFl1Y=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYdeKvpu1at5c5FV8AuoQqFG3/3qDRKWxVwhk9SYru+lGORUo2CSTyu9zPCUsjEd8q5FRWNugny+6pScWWdAokTbp5DM3d8TOY2NmcSh7YwpjsxybWb+V+tmGF0HuVBphlyxxUdRJgkmZHY3GQjNGcqJBcq0sLsSNqKaMrTpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/5Hz+AE+/jc0=</latexit><latexit sha1_base64="BD88AXvjS3lujLi2A79/yugFl1Y=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYdeKvpu1at5c5FV8AuoQqFG3/3qDRKWxVwhk9SYru+lGORUo2CSTyu9zPCUsjEd8q5FRWNugny+6pScWWdAokTbp5DM3d8TOY2NmcSh7YwpjsxybWb+V+tmGF0HuVBphlyxxUdRJgkmZHY3GQjNGcqJBcq0sLsSNqKaMrTpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/5Hz+AE+/jc0=</latexit><latexit sha1_base64="BD88AXvjS3lujLi2A79/yugFl1Y=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYdeKvpu1at5c5FV8AuoQqFG3/3qDRKWxVwhk9SYru+lGORUo2CSTyu9zPCUsjEd8q5FRWNugny+6pScWWdAokTbp5DM3d8TOY2NmcSh7YwpjsxybWb+V+tmGF0HuVBphlyxxUdRJgkmZHY3GQjNGcqJBcq0sLsSNqKaMrTpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/5Hz+AE+/jc0=</latexit> Iu

<latexit sha1_base64="5lCmghMp2PaW0Elj4YNpZ9bIGTU=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdKO7CvYC7VAyaaYNTTJDkhHK0Fdw40IRt76QO9/GTDsLbf0h8PGfc8g5f5gIbqznfaPS2vrG5lZ5u7Kzu7d/UD08aps41ZS1aCxi3Q2JYYIr1rLcCtZNNCMyFKwTTm7zeueJacNj9WinCQskGSkecUpsbt0P0sqgWvPq3lx4FfwCalCoOah+9YcxTSVTlgpiTM/3EhtkRFtOBZtV+qlhCaETMmI9h4pIZoJsvusMnzlniKNYu6csnru/JzIijZnK0HVKYsdmuZab/9V6qY2ug4yrJLVM0cVHUSqwjXF+OB5yzagVUweEau52xXRMNKHWxZOH4C+fvArti7rv+OGy1rgp4ijDCZzCOfhwBQ24gya0gMIYnuEV3pBEL+gdfSxaS6iYOYY/Qp8/YFWNyQ==</latexit><latexit sha1_base64="5lCmghMp2PaW0Elj4YNpZ9bIGTU=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdKO7CvYC7VAyaaYNTTJDkhHK0Fdw40IRt76QO9/GTDsLbf0h8PGfc8g5f5gIbqznfaPS2vrG5lZ5u7Kzu7d/UD08aps41ZS1aCxi3Q2JYYIr1rLcCtZNNCMyFKwTTm7zeueJacNj9WinCQskGSkecUpsbt0P0sqgWvPq3lx4FfwCalCoOah+9YcxTSVTlgpiTM/3EhtkRFtOBZtV+qlhCaETMmI9h4pIZoJsvusMnzlniKNYu6csnru/JzIijZnK0HVKYsdmuZab/9V6qY2ug4yrJLVM0cVHUSqwjXF+OB5yzagVUweEau52xXRMNKHWxZOH4C+fvArti7rv+OGy1rgp4ijDCZzCOfhwBQ24gya0gMIYnuEV3pBEL+gdfSxaS6iYOYY/Qp8/YFWNyQ==</latexit><latexit sha1_base64="5lCmghMp2PaW0Elj4YNpZ9bIGTU=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdKO7CvYC7VAyaaYNTTJDkhHK0Fdw40IRt76QO9/GTDsLbf0h8PGfc8g5f5gIbqznfaPS2vrG5lZ5u7Kzu7d/UD08aps41ZS1aCxi3Q2JYYIr1rLcCtZNNCMyFKwTTm7zeueJacNj9WinCQskGSkecUpsbt0P0sqgWvPq3lx4FfwCalCoOah+9YcxTSVTlgpiTM/3EhtkRFtOBZtV+qlhCaETMmI9h4pIZoJsvusMnzlniKNYu6csnru/JzIijZnK0HVKYsdmuZab/9V6qY2ug4yrJLVM0cVHUSqwjXF+OB5yzagVUweEau52xXRMNKHWxZOH4C+fvArti7rv+OGy1rgp4ijDCZzCOfhwBQ24gya0gMIYnuEV3pBEL+gdfSxaS6iYOYY/Qp8/YFWNyQ==</latexit><latexit sha1_base64="5lCmghMp2PaW0Elj4YNpZ9bIGTU=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdKO7CvYC7VAyaaYNTTJDkhHK0Fdw40IRt76QO9/GTDsLbf0h8PGfc8g5f5gIbqznfaPS2vrG5lZ5u7Kzu7d/UD08aps41ZS1aCxi3Q2JYYIr1rLcCtZNNCMyFKwTTm7zeueJacNj9WinCQskGSkecUpsbt0P0sqgWvPq3lx4FfwCalCoOah+9YcxTSVTlgpiTM/3EhtkRFtOBZtV+qlhCaETMmI9h4pIZoJsvusMnzlniKNYu6csnru/JzIijZnK0HVKYsdmuZab/9V6qY2ug4yrJLVM0cVHUSqwjXF+OB5yzagVUweEau52xXRMNKHWxZOH4C+fvArti7rv+OGy1rgp4ijDCZzCOfhwBQ24gya0gMIYnuEV3pBEL+gdfSxaS6iYOYY/Qp8/YFWNyQ==</latexit>

(1� ⌧)
<latexit sha1_base64="dxpAU4ov/AiDfq3E24mhJlGMSZY=">AAAB73icbZBNS8NAEIYnftb6VfXoZbEI9WBJRNBj0YvHCvYD2lA22027dLOJuxOhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqd1ltPXBsRqwccJ9yP6ECJUDCK1mpXvPMu0vSsVyq7VXcmsgxeDmXIVe+Vvrr9mKURV8gkNabjuQn6GdUomOSTYjc1PKFsRAe8Y1HRiBs/m+07IafW6ZMw1vYpJDP390RGI2PGUWA7I4pDs1ibmv/VOimG134mVJIiV2z+UZhKgjGZHk/6QnOGcmyBMi3sroQNqaYMbURFG4K3ePIyNC+qnuX7y3LtJo+jAMdwAhXw4ApqcAd1aAADCc/wCm/Oo/PivDsf89YVJ585gj9yPn8AwvOPHw==</latexit><latexit sha1_base64="dxpAU4ov/AiDfq3E24mhJlGMSZY=">AAAB73icbZBNS8NAEIYnftb6VfXoZbEI9WBJRNBj0YvHCvYD2lA22027dLOJuxOhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqd1ltPXBsRqwccJ9yP6ECJUDCK1mpXvPMu0vSsVyq7VXcmsgxeDmXIVe+Vvrr9mKURV8gkNabjuQn6GdUomOSTYjc1PKFsRAe8Y1HRiBs/m+07IafW6ZMw1vYpJDP390RGI2PGUWA7I4pDs1ibmv/VOimG134mVJIiV2z+UZhKgjGZHk/6QnOGcmyBMi3sroQNqaYMbURFG4K3ePIyNC+qnuX7y3LtJo+jAMdwAhXw4ApqcAd1aAADCc/wCm/Oo/PivDsf89YVJ585gj9yPn8AwvOPHw==</latexit><latexit sha1_base64="dxpAU4ov/AiDfq3E24mhJlGMSZY=">AAAB73icbZBNS8NAEIYnftb6VfXoZbEI9WBJRNBj0YvHCvYD2lA22027dLOJuxOhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqd1ltPXBsRqwccJ9yP6ECJUDCK1mpXvPMu0vSsVyq7VXcmsgxeDmXIVe+Vvrr9mKURV8gkNabjuQn6GdUomOSTYjc1PKFsRAe8Y1HRiBs/m+07IafW6ZMw1vYpJDP390RGI2PGUWA7I4pDs1ibmv/VOimG134mVJIiV2z+UZhKgjGZHk/6QnOGcmyBMi3sroQNqaYMbURFG4K3ePIyNC+qnuX7y3LtJo+jAMdwAhXw4ApqcAd1aAADCc/wCm/Oo/PivDsf89YVJ585gj9yPn8AwvOPHw==</latexit><latexit sha1_base64="dxpAU4ov/AiDfq3E24mhJlGMSZY=">AAAB73icbZBNS8NAEIYnftb6VfXoZbEI9WBJRNBj0YvHCvYD2lA22027dLOJuxOhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqd1ltPXBsRqwccJ9yP6ECJUDCK1mpXvPMu0vSsVyq7VXcmsgxeDmXIVe+Vvrr9mKURV8gkNabjuQn6GdUomOSTYjc1PKFsRAe8Y1HRiBs/m+07IafW6ZMw1vYpJDP390RGI2PGUWA7I4pDs1ibmv/VOimG134mVJIiV2z+UZhKgjGZHk/6QnOGcmyBMi3sroQNqaYMbURFG4K3ePIyNC+qnuX7y3LtJo+jAMdwAhXw4ApqcAd1aAADCc/wCm/Oo/PivDsf89YVJ585gj9yPn8AwvOPHw==</latexit>

�I
<latexit sha1_base64="Yi/6An3UcdyvBaOWkArng4k5oak=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KK3CrYW2lA2m0m7dLOJuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmWLYYolIVCegGgWX2DLcCOykCmkcCHwIRtfT+sMTKs0TeW/GKfoxHUgecUaNtTq9EIWh/dt+tebW3ZnIMngF1KBQs1/96oUJy2KUhgmqdddzU+PnVBnOBE4qvUxjStmIDrBrUdIYtZ/P9p2QE+uEJEqUfdKQmft7Iqex1uM4sJ0xNUO9WJua/9W6mYku/ZzLNDMo2fyjKBPEJGR6PAm5QmbE2AJlittdCRtSRZmxEVVsCN7iycvQPqt7lu/Oa42rIo4yHMExnIIHF9CAG2hCCxgIeIZXeHMenRfn3fmYt5acYuYQ/sj5/AHfRo/Y</latexit><latexit sha1_base64="Yi/6An3UcdyvBaOWkArng4k5oak=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KK3CrYW2lA2m0m7dLOJuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmWLYYolIVCegGgWX2DLcCOykCmkcCHwIRtfT+sMTKs0TeW/GKfoxHUgecUaNtTq9EIWh/dt+tebW3ZnIMngF1KBQs1/96oUJy2KUhgmqdddzU+PnVBnOBE4qvUxjStmIDrBrUdIYtZ/P9p2QE+uEJEqUfdKQmft7Iqex1uM4sJ0xNUO9WJua/9W6mYku/ZzLNDMo2fyjKBPEJGR6PAm5QmbE2AJlittdCRtSRZmxEVVsCN7iycvQPqt7lu/Oa42rIo4yHMExnIIHF9CAG2hCCxgIeIZXeHMenRfn3fmYt5acYuYQ/sj5/AHfRo/Y</latexit><latexit sha1_base64="Yi/6An3UcdyvBaOWkArng4k5oak=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KK3CrYW2lA2m0m7dLOJuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmWLYYolIVCegGgWX2DLcCOykCmkcCHwIRtfT+sMTKs0TeW/GKfoxHUgecUaNtTq9EIWh/dt+tebW3ZnIMngF1KBQs1/96oUJy2KUhgmqdddzU+PnVBnOBE4qvUxjStmIDrBrUdIYtZ/P9p2QE+uEJEqUfdKQmft7Iqex1uM4sJ0xNUO9WJua/9W6mYku/ZzLNDMo2fyjKBPEJGR6PAm5QmbE2AJlittdCRtSRZmxEVVsCN7iycvQPqt7lu/Oa42rIo4yHMExnIIHF9CAG2hCCxgIeIZXeHMenRfn3fmYt5acYuYQ/sj5/AHfRo/Y</latexit><latexit sha1_base64="Yi/6An3UcdyvBaOWkArng4k5oak=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KK3CrYW2lA2m0m7dLOJuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmWLYYolIVCegGgWX2DLcCOykCmkcCHwIRtfT+sMTKs0TeW/GKfoxHUgecUaNtTq9EIWh/dt+tebW3ZnIMngF1KBQs1/96oUJy2KUhgmqdddzU+PnVBnOBE4qvUxjStmIDrBrUdIYtZ/P9p2QE+uEJEqUfdKQmft7Iqex1uM4sJ0xNUO9WJua/9W6mYku/ZzLNDMo2fyjKBPEJGR6PAm5QmbE2AJlittdCRtSRZmxEVVsCN7iycvQPqt7lu/Oa42rIo4yHMExnIIHF9CAG2hCCxgIeIZXeHMenRfn3fmYt5acYuYQ/sj5/AHfRo/Y</latexit>

⌧
<latexit sha1_base64="yPx9g09C5rmPDDkURvJC46f2V/Y=">AAAB63icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYW2qVk02wbmmSXZFYoS/+CFw+KePUPefPfmLZ70NYXAg/vzJCZN0qlsOj7315pbX1jc6u8XdnZ3ds/qB4etW2SGcZbLJGJ6UTUcik0b6FAyTup4VRFkj9G49tZ/fGJGysS/YCTlIeKDrWIBaM4s3pIs3615tf9ucgqBAXUoFCzX/3qDRKWKa6RSWptN/BTDHNqUDDJp5VeZnlK2ZgOedehporbMJ/vOiVnzhmQODHuaSRz9/dETpW1ExW5TkVxZJdrM/O/WjfD+DrMhU4z5JotPoozSTAhs8PJQBjOUE4cUGaE25WwETWUoYun4kIIlk9ehfZFPXB8f1lr3BRxlOEETuEcAriCBtxBE1rAYATP8ApvnvJevHfvY9Fa8oqZY/gj7/MHIS+OSA==</latexit><latexit sha1_base64="yPx9g09C5rmPDDkURvJC46f2V/Y=">AAAB63icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYW2qVk02wbmmSXZFYoS/+CFw+KePUPefPfmLZ70NYXAg/vzJCZN0qlsOj7315pbX1jc6u8XdnZ3ds/qB4etW2SGcZbLJGJ6UTUcik0b6FAyTup4VRFkj9G49tZ/fGJGysS/YCTlIeKDrWIBaM4s3pIs3615tf9ucgqBAXUoFCzX/3qDRKWKa6RSWptN/BTDHNqUDDJp5VeZnlK2ZgOedehporbMJ/vOiVnzhmQODHuaSRz9/dETpW1ExW5TkVxZJdrM/O/WjfD+DrMhU4z5JotPoozSTAhs8PJQBjOUE4cUGaE25WwETWUoYun4kIIlk9ehfZFPXB8f1lr3BRxlOEETuEcAriCBtxBE1rAYATP8ApvnvJevHfvY9Fa8oqZY/gj7/MHIS+OSA==</latexit><latexit sha1_base64="yPx9g09C5rmPDDkURvJC46f2V/Y=">AAAB63icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYW2qVk02wbmmSXZFYoS/+CFw+KePUPefPfmLZ70NYXAg/vzJCZN0qlsOj7315pbX1jc6u8XdnZ3ds/qB4etW2SGcZbLJGJ6UTUcik0b6FAyTup4VRFkj9G49tZ/fGJGysS/YCTlIeKDrWIBaM4s3pIs3615tf9ucgqBAXUoFCzX/3qDRKWKa6RSWptN/BTDHNqUDDJp5VeZnlK2ZgOedehporbMJ/vOiVnzhmQODHuaSRz9/dETpW1ExW5TkVxZJdrM/O/WjfD+DrMhU4z5JotPoozSTAhs8PJQBjOUE4cUGaE25WwETWUoYun4kIIlk9ehfZFPXB8f1lr3BRxlOEETuEcAriCBtxBE1rAYATP8ApvnvJevHfvY9Fa8oqZY/gj7/MHIS+OSA==</latexit><latexit sha1_base64="yPx9g09C5rmPDDkURvJC46f2V/Y=">AAAB63icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYW2qVk02wbmmSXZFYoS/+CFw+KePUPefPfmLZ70NYXAg/vzJCZN0qlsOj7315pbX1jc6u8XdnZ3ds/qB4etW2SGcZbLJGJ6UTUcik0b6FAyTup4VRFkj9G49tZ/fGJGysS/YCTlIeKDrWIBaM4s3pIs3615tf9ucgqBAXUoFCzX/3qDRKWKa6RSWptN/BTDHNqUDDJp5VeZnlK2ZgOedehporbMJ/vOiVnzhmQODHuaSRz9/dETpW1ExW5TkVxZJdrM/O/WjfD+DrMhU4z5JotPoozSTAhs8PJQBjOUE4cUGaE25WwETWUoYun4kIIlk9ehfZFPXB8f1lr3BRxlOEETuEcAriCBtxBE1rAYATP8ApvnvJevHfvY9Fa8oqZY/gj7/MHIS+OSA==</latexit>

�
<latexit sha1_base64="g+IRNevPc1g3Nk0ZK/Q3r3J8OUI=">AAAB7HicbZBNS8NAEIYn9avWr6pHL8EieCqJCHosevFYwdRCG8pmO2mXbjZhdyKU0t/gxYMiXv1B3vw3btsctPWFhYd3ZtiZN8qkMOR5305pbX1jc6u8XdnZ3ds/qB4etUyaa44BT2Wq2xEzKIXCgARJbGcaWRJJfIxGt7P64xNqI1L1QOMMw4QNlIgFZ2StoBshsV615tW9udxV8AuoQaFmr/rV7ac8T1ARl8yYju9lFE6YJsElTivd3GDG+IgNsGNRsQRNOJkvO3XPrNN341Tbp8idu78nJiwxZpxEtjNhNDTLtZn5X62TU3wdToTKckLFFx/FuXQpdWeXu32hkZMcW2BcC7ury4dMM042n4oNwV8+eRVaF3Xf8v1lrXFTxFGGEziFc/DhChpwB00IgIOAZ3iFN0c5L86787FoLTnFzDH8kfP5A8PYjqQ=</latexit><latexit sha1_base64="g+IRNevPc1g3Nk0ZK/Q3r3J8OUI=">AAAB7HicbZBNS8NAEIYn9avWr6pHL8EieCqJCHosevFYwdRCG8pmO2mXbjZhdyKU0t/gxYMiXv1B3vw3btsctPWFhYd3ZtiZN8qkMOR5305pbX1jc6u8XdnZ3ds/qB4etUyaa44BT2Wq2xEzKIXCgARJbGcaWRJJfIxGt7P64xNqI1L1QOMMw4QNlIgFZ2StoBshsV615tW9udxV8AuoQaFmr/rV7ac8T1ARl8yYju9lFE6YJsElTivd3GDG+IgNsGNRsQRNOJkvO3XPrNN341Tbp8idu78nJiwxZpxEtjNhNDTLtZn5X62TU3wdToTKckLFFx/FuXQpdWeXu32hkZMcW2BcC7ury4dMM042n4oNwV8+eRVaF3Xf8v1lrXFTxFGGEziFc/DhChpwB00IgIOAZ3iFN0c5L86787FoLTnFzDH8kfP5A8PYjqQ=</latexit><latexit sha1_base64="g+IRNevPc1g3Nk0ZK/Q3r3J8OUI=">AAAB7HicbZBNS8NAEIYn9avWr6pHL8EieCqJCHosevFYwdRCG8pmO2mXbjZhdyKU0t/gxYMiXv1B3vw3btsctPWFhYd3ZtiZN8qkMOR5305pbX1jc6u8XdnZ3ds/qB4etUyaa44BT2Wq2xEzKIXCgARJbGcaWRJJfIxGt7P64xNqI1L1QOMMw4QNlIgFZ2StoBshsV615tW9udxV8AuoQaFmr/rV7ac8T1ARl8yYju9lFE6YJsElTivd3GDG+IgNsGNRsQRNOJkvO3XPrNN341Tbp8idu78nJiwxZpxEtjNhNDTLtZn5X62TU3wdToTKckLFFx/FuXQpdWeXu32hkZMcW2BcC7ury4dMM042n4oNwV8+eRVaF3Xf8v1lrXFTxFGGEziFc/DhChpwB00IgIOAZ3iFN0c5L86787FoLTnFzDH8kfP5A8PYjqQ=</latexit><latexit sha1_base64="g+IRNevPc1g3Nk0ZK/Q3r3J8OUI=">AAAB7HicbZBNS8NAEIYn9avWr6pHL8EieCqJCHosevFYwdRCG8pmO2mXbjZhdyKU0t/gxYMiXv1B3vw3btsctPWFhYd3ZtiZN8qkMOR5305pbX1jc6u8XdnZ3ds/qB4etUyaa44BT2Wq2xEzKIXCgARJbGcaWRJJfIxGt7P64xNqI1L1QOMMw4QNlIgFZ2StoBshsV615tW9udxV8AuoQaFmr/rV7ac8T1ARl8yYju9lFE6YJsElTivd3GDG+IgNsGNRsQRNOJkvO3XPrNN341Tbp8idu78nJiwxZpxEtjNhNDTLtZn5X62TU3wdToTKckLFFx/FuXQpdWeXu32hkZMcW2BcC7ury4dMM042n4oNwV8+eRVaF3Xf8v1lrXFTxFGGEziFc/DhChpwB00IgIOAZ3iFN0c5L86787FoLTnFzDH8kfP5A8PYjqQ=</latexit>

�
<latexit sha1_base64="7gxsz35rV55iow5b8W6EqtQy0sk=">AAAB7XicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qXMptk2NtksSVYopf/BiwdFvPp/vPlvTNs9aOsLgYd3ZsjMG6WCG+v7315hbX1jc6u4XdrZ3ds/KB8eNY3KNGUNqoTS7QgNEzxhDcutYO1UM5SRYK1odDurt56YNlwlD3acslDiIOExp2id1ewOUErslSt+1Z+LrEKQQwVy1Xvlr25f0UyyxFKBxnQCP7XhBLXlVLBpqZsZliId4YB1HCYomQkn822n5Mw5fRIr7V5iydz9PTFBacxYRq5Toh2a5drM/K/WyWx8HU54kmaWJXTxUZwJYhWZnU76XDNqxdgBUs3droQOUSO1LqCSCyFYPnkVmhfVwPH9ZaV2k8dRhBM4hXMI4ApqcAd1aACFR3iGV3jzlPfivXsfi9aCl88cwx95nz+G7Y8V</latexit><latexit sha1_base64="7gxsz35rV55iow5b8W6EqtQy0sk=">AAAB7XicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qXMptk2NtksSVYopf/BiwdFvPp/vPlvTNs9aOsLgYd3ZsjMG6WCG+v7315hbX1jc6u4XdrZ3ds/KB8eNY3KNGUNqoTS7QgNEzxhDcutYO1UM5SRYK1odDurt56YNlwlD3acslDiIOExp2id1ewOUErslSt+1Z+LrEKQQwVy1Xvlr25f0UyyxFKBxnQCP7XhBLXlVLBpqZsZliId4YB1HCYomQkn822n5Mw5fRIr7V5iydz9PTFBacxYRq5Toh2a5drM/K/WyWx8HU54kmaWJXTxUZwJYhWZnU76XDNqxdgBUs3droQOUSO1LqCSCyFYPnkVmhfVwPH9ZaV2k8dRhBM4hXMI4ApqcAd1aACFR3iGV3jzlPfivXsfi9aCl88cwx95nz+G7Y8V</latexit><latexit sha1_base64="7gxsz35rV55iow5b8W6EqtQy0sk=">AAAB7XicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qXMptk2NtksSVYopf/BiwdFvPp/vPlvTNs9aOsLgYd3ZsjMG6WCG+v7315hbX1jc6u4XdrZ3ds/KB8eNY3KNGUNqoTS7QgNEzxhDcutYO1UM5SRYK1odDurt56YNlwlD3acslDiIOExp2id1ewOUErslSt+1Z+LrEKQQwVy1Xvlr25f0UyyxFKBxnQCP7XhBLXlVLBpqZsZliId4YB1HCYomQkn822n5Mw5fRIr7V5iydz9PTFBacxYRq5Toh2a5drM/K/WyWx8HU54kmaWJXTxUZwJYhWZnU76XDNqxdgBUs3droQOUSO1LqCSCyFYPnkVmhfVwPH9ZaV2k8dRhBM4hXMI4ApqcAd1aACFR3iGV3jzlPfivXsfi9aCl88cwx95nz+G7Y8V</latexit><latexit sha1_base64="7gxsz35rV55iow5b8W6EqtQy0sk=">AAAB7XicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qXMptk2NtksSVYopf/BiwdFvPp/vPlvTNs9aOsLgYd3ZsjMG6WCG+v7315hbX1jc6u4XdrZ3ds/KB8eNY3KNGUNqoTS7QgNEzxhDcutYO1UM5SRYK1odDurt56YNlwlD3acslDiIOExp2id1ewOUErslSt+1Z+LrEKQQwVy1Xvlr25f0UyyxFKBxnQCP7XhBLXlVLBpqZsZliId4YB1HCYomQkn822n5Mw5fRIr7V5iydz9PTFBacxYRq5Toh2a5drM/K/WyWx8HU54kmaWJXTxUZwJYhWZnU76XDNqxdgBUs3droQOUSO1LqCSCyFYPnkVmhfVwPH9ZaV2k8dRhBM4hXMI4ApqcAd1aACFR3iGV3jzlPfivXsfi9aCl88cwx95nz+G7Y8V</latexit>

N
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

!8
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

!4
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

�n
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

L̄<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

CCR5+ CCR5-

dn
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

ds
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Infected cells

⇠
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

CCR5+ CCR5+

�m
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

…
…

…

SHIV-specific 
effector cells

f
<latexit sha1_base64="Drol6xsm4JfHAGg2yics9m9eBsg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWY4KFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/K84zq</latexit><latexit sha1_base64="Drol6xsm4JfHAGg2yics9m9eBsg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWY4KFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/K84zq</latexit><latexit sha1_base64="Drol6xsm4JfHAGg2yics9m9eBsg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWY4KFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/K84zq</latexit><latexit sha1_base64="Drol6xsm4JfHAGg2yics9m9eBsg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWY4KFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/K84zq</latexit>

Eh
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

M
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

TN+TCM

CD8+
dm

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

1� f
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

dh
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

�e
<latexit sha1_base64="UUMJf3n5QLSJrD1e//CvUW3PPdM=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZdFNy4r2Ie0Q8lk7rShycyQZIRS+hVuXCji1s9x59+YtrPQ1gOBwznnkntPkAqujet+O4W19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwWNsGm4EdlKFVAYC28Hodua3n1BpnsQPZpyiL+kg5hFn1FjpsSdsNKR97JcrbtWdg6wSLycVyNHol796YcIyibFhgmrd9dzU+BOqDGcCp6VepjGlbEQH2LU0phK1P5kvPCVnVglJlCj7YkPm6u+JCZVaj2Vgk5KaoV72ZuJ/Xjcz0bU/4XGaGYzZ4qMoE8QkZHY9CblCZsTYEsoUt7sSNqSKMmM7KtkSvOWTV0mrVvUuqrX7y0r9Jq+jCCdwCufgwRXU4Q4a0AQGEp7hFd4c5bw4787HIlpw8plj+APn8we27ZBZ</latexit>

✓
<latexit sha1_base64="VRbFNfU2yJrhxTioHNG9u2eQ22g=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Ae0oWy2m3btZhN2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilVg9HHGm/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+bVTcmaVAQljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/UyoJEWu2GJRmEqCMZm9TgZCc4ZyYgllWthbCRtRTRnagEo2BG/55VXSqlW9i2rt/rJSv8njKMIJnMI5eHAFdbiDBjSBwSM8wyu8ObHz4rw7H4vWgpPPHMMfOJ8/pUWPLA==</latexit>

�
<latexit sha1_base64="U7EeqmYiKeTo/r/N2HofpG7Xero=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lqQY9FLx4r2A9oQ9lsN83S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QcKZNq777ZQ2Nre2d8q7lb39g8Oj6vFJV8epIrRDYh6rfoA15UzSjmGG036iKBYBp71gepf7vSeqNIvlo5kl1Bd4IlnICDa5NEwiNqrW3Lq7AFonXkFqUKA9qn4NxzFJBZWGcKz1wHMT42dYGUY4nVeGqaYJJlM8oQNLJRZU+9ni1jm6sMoYhbGyJQ1aqL8nMiy0nonAdgpsIr3q5eJ/3iA14Y2fMZmkhkqyXBSmHJkY5Y+jMVOUGD6zBBPF7K2IRFhhYmw8FRuCt/ryOuk26t5VvfHQrLVuizjKcAbncAkeXEML7qENHSAQwTO8wpsjnBfn3flYtpacYuYU/sD5/AEU1o5D</latexit>
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Figure 2. CD4+ and CD8+ T cell dynamics post-transplantation, pre-ATI. A. CD4+CCR5+, 
B. CD4+CCR5-, and C. total CD8+ T cells from animals in the control (blue) and transplant 
groups (red). D. Range of blood CD4+ and CD8+ T cell counts using all data points for the 
period before ATI in control animals (p-value calculated with a paired t-test for averaged 
measurements post-transplant). E. Distribution of the growth rate estimates of CD4+CCR5+, 
CD4+CCR5-, and CD8+ T cells using all data points from time of transplant until their levels 
reached set point in transplanted animals (p-value calculated using a paired t-test). We 
assumed set point as the data point after which the sum of consecutive changes from the 
moment of transplant in T cell counts was smaller or equal to zero. F. Correlation between total 
CD8+ T cell and CD8+ TEM cell counts for all data points post-transplant in transplanted animals 
(p-value computed using repeated measures correlation test).
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rs
<latexit sha1_base64="Stk/hi6Tl6wwskwsy8x/0h7l1/Q=">AAAB7XicbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZwV6gDWUynbRjJzNhZiKU0Hdw40IRt76PO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8amuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1Ek9ui3nmiSjMpHsw0pWGCR4LFjGBjrbYaaNd1B17Nr/tzoVUISqhBqebA++oPJckSKgzhWOte4KcmzLEyjHA6c/uZpikmEzyiPYsCJ1SH+XzbGTqzzhDFUtknDJq7vydynGg9TSLbmWAz1su1wvyv1stMfB3mTKSZoYIsPoozjoxExeloyBQlhk8tYKKY3RWRMVaYGBtQEUKwfPIqtC/qgeX7y1rjpoyjCidwCucQwBU04A6a0AICj/AMr/DmSOfFeXc+Fq0Vp5w5hj9yPn8ABsWOGA==</latexit><latexit sha1_base64="Stk/hi6Tl6wwskwsy8x/0h7l1/Q=">AAAB7XicbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZwV6gDWUynbRjJzNhZiKU0Hdw40IRt76PO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8amuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1Ek9ui3nmiSjMpHsw0pWGCR4LFjGBjrbYaaNd1B17Nr/tzoVUISqhBqebA++oPJckSKgzhWOte4KcmzLEyjHA6c/uZpikmEzyiPYsCJ1SH+XzbGTqzzhDFUtknDJq7vydynGg9TSLbmWAz1su1wvyv1stMfB3mTKSZoYIsPoozjoxExeloyBQlhk8tYKKY3RWRMVaYGBtQEUKwfPIqtC/qgeX7y1rjpoyjCidwCucQwBU04A6a0AICj/AMr/DmSOfFeXc+Fq0Vp5w5hj9yPn8ABsWOGA==</latexit><latexit sha1_base64="Stk/hi6Tl6wwskwsy8x/0h7l1/Q=">AAAB7XicbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZwV6gDWUynbRjJzNhZiKU0Hdw40IRt76PO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8amuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1Ek9ui3nmiSjMpHsw0pWGCR4LFjGBjrbYaaNd1B17Nr/tzoVUISqhBqebA++oPJckSKgzhWOte4KcmzLEyjHA6c/uZpikmEzyiPYsCJ1SH+XzbGTqzzhDFUtknDJq7vydynGg9TSLbmWAz1su1wvyv1stMfB3mTKSZoYIsPoozjoxExeloyBQlhk8tYKKY3RWRMVaYGBtQEUKwfPIqtC/qgeX7y1rjpoyjCidwCucQwBU04A6a0AICj/AMr/DmSOfFeXc+Fq0Vp5w5hj9yPn8ABsWOGA==</latexit><latexit sha1_base64="Stk/hi6Tl6wwskwsy8x/0h7l1/Q=">AAAB7XicbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZwV6gDWUynbRjJzNhZiKU0Hdw40IRt76PO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8amuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1Ek9ui3nmiSjMpHsw0pWGCR4LFjGBjrbYaaNd1B17Nr/tzoVUISqhBqebA++oPJckSKgzhWOte4KcmzLEyjHA6c/uZpikmEzyiPYsCJ1SH+XzbGTqzzhDFUtknDJq7vydynGg9TSLbmWAz1su1wvyv1stMfB3mTKSZoYIsPoozjoxExeloyBQlhk8tYKKY3RWRMVaYGBtQEUKwfPIqtC/qgeX7y1rjpoyjCidwCucQwBU04A6a0AICj/AMr/DmSOfFeXc+Fq0Vp5w5hj9yPn8ABsWOGA==</latexit>

E
<latexit sha1_base64="Wrb43V9n9rHg+tOIp/pDYoWtqbs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMFjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH49tZvf2ESvNYPphJgn5Eh5KHnFFjrcZdv1xxq+5cZBW8HCqQq94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa1HSCLWfzRedkjPrDEgYK/ukIXP390RGI60nUWA7I2pGerk2M/+rdVMTXvsZl0lqULLFR2EqiInJ7Goy4AqZERMLlCludyVsRBVlxmZTsiF4yyevQuui6lluXFZqN3kcRTiBUzgHD66gBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7I+fwBmO+MyQ==</latexit><latexit sha1_base64="Wrb43V9n9rHg+tOIp/pDYoWtqbs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMFjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH49tZvf2ESvNYPphJgn5Eh5KHnFFjrcZdv1xxq+5cZBW8HCqQq94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa1HSCLWfzRedkjPrDEgYK/ukIXP390RGI60nUWA7I2pGerk2M/+rdVMTXvsZl0lqULLFR2EqiInJ7Goy4AqZERMLlCludyVsRBVlxmZTsiF4yyevQuui6lluXFZqN3kcRTiBUzgHD66gBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7I+fwBmO+MyQ==</latexit><latexit sha1_base64="Wrb43V9n9rHg+tOIp/pDYoWtqbs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMFjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH49tZvf2ESvNYPphJgn5Eh5KHnFFjrcZdv1xxq+5cZBW8HCqQq94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa1HSCLWfzRedkjPrDEgYK/ukIXP390RGI60nUWA7I2pGerk2M/+rdVMTXvsZl0lqULLFR2EqiInJ7Goy4AqZERMLlCludyVsRBVlxmZTsiF4yyevQuui6lluXFZqN3kcRTiBUzgHD66gBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7I+fwBmO+MyQ==</latexit><latexit sha1_base64="Wrb43V9n9rHg+tOIp/pDYoWtqbs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMFjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH49tZvf2ESvNYPphJgn5Eh5KHnFFjrcZdv1xxq+5cZBW8HCqQq94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa1HSCLWfzRedkjPrDEgYK/ukIXP390RGI60nUWA7I2pGerk2M/+rdVMTXvsZl0lqULLFR2EqiInJ7Goy4AqZERMLlCludyVsRBVlxmZTsiF4yyevQuui6lluXFZqN3kcRTiBUzgHD66gBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7I+fwBmO+MyQ==</latexit>

re
<latexit sha1_base64="v6S0D0Vdv4v/bP6Jpp62zTHxu78=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9aD62HerXs2bi6yCX0AVCjX67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQuxYljVEH+XzVKTmzzoBEibJPGjJ3f0/kNNZ6Eoe2M6ZmpJdrM/O/Wjcz0XWQc5lmBiVbfBRlgpiEzO4mA66QGTGxQJnidlfCRlRRZmw6FRuCv3zyKrQuar7l+8tq/aaIowwncArn4MMV1OEOGtAEBkN4hld4c4Tz4rw7H4vWklPMHMMfOZ8/UV6Nzg==</latexit><latexit sha1_base64="v6S0D0Vdv4v/bP6Jpp62zTHxu78=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9aD62HerXs2bi6yCX0AVCjX67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQuxYljVEH+XzVKTmzzoBEibJPGjJ3f0/kNNZ6Eoe2M6ZmpJdrM/O/Wjcz0XWQc5lmBiVbfBRlgpiEzO4mA66QGTGxQJnidlfCRlRRZmw6FRuCv3zyKrQuar7l+8tq/aaIowwncArn4MMV1OEOGtAEBkN4hld4c4Tz4rw7H4vWklPMHMMfOZ8/UV6Nzg==</latexit><latexit sha1_base64="v6S0D0Vdv4v/bP6Jpp62zTHxu78=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9aD62HerXs2bi6yCX0AVCjX67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQuxYljVEH+XzVKTmzzoBEibJPGjJ3f0/kNNZ6Eoe2M6ZmpJdrM/O/Wjcz0XWQc5lmBiVbfBRlgpiEzO4mA66QGTGxQJnidlfCRlRRZmw6FRuCv3zyKrQuar7l+8tq/aaIowwncArn4MMV1OEOGtAEBkN4hld4c4Tz4rw7H4vWklPMHMMfOZ8/UV6Nzg==</latexit><latexit sha1_base64="v6S0D0Vdv4v/bP6Jpp62zTHxu78=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9aD62HerXs2bi6yCX0AVCjX67ldvkLAsRmmYoFp3fS81QU6V4UzgtNLLNKaUjekQuxYljVEH+XzVKTmzzoBEibJPGjJ3f0/kNNZ6Eoe2M6ZmpJdrM/O/Wjcz0XWQc5lmBiVbfBRlgpiEzO4mA66QGTGxQJnidlfCRlRRZmw6FRuCv3zyKrQuar7l+8tq/aaIowwncArn4MMV1OEOGtAEBkN4hld4c4Tz4rw7H4vWklPMHMMfOZ8/UV6Nzg==</latexit> ds

<latexit sha1_base64="yuqpEev19Gaq7eyEV73+S9J1rlE=">AAAB7nicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjxWsB/QhrLZTNqlm03Y3Qgl9Ed48aCIV3+PN/+NmzYHbX1h4eGdGXbmDVLBtXHdb2dtfWNza7uyU93d2z84rB0dd3SSKYZtlohE9QKqUXCJbcONwF6qkMaBwG4wuSvq3SdUmify0UxT9GM6kjzijBprdcOhrloNa3W34c5FVsEroQ6lWsPa1yBMWBajNExQrfuemxo/p8pwJnBWHWQaU8omdIR9i5LGqP18vu6MnFsnJFGi7JOGzN3fEzmNtZ7Gge2MqRnr5Vph/lfrZya68XMu08ygZIuPokwQk5DidhJyhcyIqQXKFLe7EjamijJjEypC8JZPXoXOZcOz/HBVb96WcVTgFM7gAjy4hibcQwvawGACz/AKb07qvDjvzseidc0pZ07gj5zPHyaxjh4=</latexit><latexit sha1_base64="yuqpEev19Gaq7eyEV73+S9J1rlE=">AAAB7nicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjxWsB/QhrLZTNqlm03Y3Qgl9Ed48aCIV3+PN/+NmzYHbX1h4eGdGXbmDVLBtXHdb2dtfWNza7uyU93d2z84rB0dd3SSKYZtlohE9QKqUXCJbcONwF6qkMaBwG4wuSvq3SdUmify0UxT9GM6kjzijBprdcOhrloNa3W34c5FVsEroQ6lWsPa1yBMWBajNExQrfuemxo/p8pwJnBWHWQaU8omdIR9i5LGqP18vu6MnFsnJFGi7JOGzN3fEzmNtZ7Gge2MqRnr5Vph/lfrZya68XMu08ygZIuPokwQk5DidhJyhcyIqQXKFLe7EjamijJjEypC8JZPXoXOZcOz/HBVb96WcVTgFM7gAjy4hibcQwvawGACz/AKb07qvDjvzseidc0pZ07gj5zPHyaxjh4=</latexit><latexit sha1_base64="yuqpEev19Gaq7eyEV73+S9J1rlE=">AAAB7nicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjxWsB/QhrLZTNqlm03Y3Qgl9Ed48aCIV3+PN/+NmzYHbX1h4eGdGXbmDVLBtXHdb2dtfWNza7uyU93d2z84rB0dd3SSKYZtlohE9QKqUXCJbcONwF6qkMaBwG4wuSvq3SdUmify0UxT9GM6kjzijBprdcOhrloNa3W34c5FVsEroQ6lWsPa1yBMWBajNExQrfuemxo/p8pwJnBWHWQaU8omdIR9i5LGqP18vu6MnFsnJFGi7JOGzN3fEzmNtZ7Gge2MqRnr5Vph/lfrZya68XMu08ygZIuPokwQk5DidhJyhcyIqQXKFLe7EjamijJjEypC8JZPXoXOZcOz/HBVb96WcVTgFM7gAjy4hibcQwvawGACz/AKb07qvDjvzseidc0pZ07gj5zPHyaxjh4=</latexit><latexit sha1_base64="yuqpEev19Gaq7eyEV73+S9J1rlE=">AAAB7nicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjxWsB/QhrLZTNqlm03Y3Qgl9Ed48aCIV3+PN/+NmzYHbX1h4eGdGXbmDVLBtXHdb2dtfWNza7uyU93d2z84rB0dd3SSKYZtlohE9QKqUXCJbcONwF6qkMaBwG4wuSvq3SdUmify0UxT9GM6kjzijBprdcOhrloNa3W34c5FVsEroQ6lWsPa1yBMWBajNExQrfuemxo/p8pwJnBWHWQaU8omdIR9i5LGqP18vu6MnFsnJFGi7JOGzN3fEzmNtZ7Gge2MqRnr5Vph/lfrZya68XMu08ygZIuPokwQk5DidhJyhcyIqQXKFLe7EjamijJjEypC8JZPXoXOZcOz/HBVb96WcVTgFM7gAjy4hibcQwvawGACz/AKb07qvDjvzseidc0pZ07gj5zPHyaxjh4=</latexit>

de
<latexit sha1_base64="UVftOCKIrHoAmQ+62iA65G2tP8g=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNZtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AKro3rfjultfWNza3ydmVnd2//oHp41NZJphi2WCIS1Q2oRsEltgw3ArupQhoHAjvB+HZW7zyh0jyRj2aSoh/ToeQRZ9RY6yEc4KBac+vuXGQVvAJqUKg5qH71w4RlMUrDBNW657mp8XOqDGcCp5V+pjGlbEyH2LMoaYzaz+erTsmZdUISJco+acjc/T2R01jrSRzYzpiakV6uzcz/ar3MRNd+zmWaGZRs8VGUCWISMrubhFwhM2JigTLF7a6EjaiizNh0KjYEb/nkVWhf1D3L95e1xk0RRxlO4BTOwYMraMAdNKEFDIbwDK/w5gjnxXl3PhatJaeYOYY/cj5/ADwKjcA=</latexit><latexit sha1_base64="UVftOCKIrHoAmQ+62iA65G2tP8g=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNZtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AKro3rfjultfWNza3ydmVnd2//oHp41NZJphi2WCIS1Q2oRsEltgw3ArupQhoHAjvB+HZW7zyh0jyRj2aSoh/ToeQRZ9RY6yEc4KBac+vuXGQVvAJqUKg5qH71w4RlMUrDBNW657mp8XOqDGcCp5V+pjGlbEyH2LMoaYzaz+erTsmZdUISJco+acjc/T2R01jrSRzYzpiakV6uzcz/ar3MRNd+zmWaGZRs8VGUCWISMrubhFwhM2JigTLF7a6EjaiizNh0KjYEb/nkVWhf1D3L95e1xk0RRxlO4BTOwYMraMAdNKEFDIbwDK/w5gjnxXl3PhatJaeYOYY/cj5/ADwKjcA=</latexit><latexit sha1_base64="UVftOCKIrHoAmQ+62iA65G2tP8g=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNZtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AKro3rfjultfWNza3ydmVnd2//oHp41NZJphi2WCIS1Q2oRsEltgw3ArupQhoHAjvB+HZW7zyh0jyRj2aSoh/ToeQRZ9RY6yEc4KBac+vuXGQVvAJqUKg5qH71w4RlMUrDBNW657mp8XOqDGcCp5V+pjGlbEyH2LMoaYzaz+erTsmZdUISJco+acjc/T2R01jrSRzYzpiakV6uzcz/ar3MRNd+zmWaGZRs8VGUCWISMrubhFwhM2JigTLF7a6EjaiizNh0KjYEb/nkVWhf1D3L95e1xk0RRxlO4BTOwYMraMAdNKEFDIbwDK/w5gjnxXl3PhatJaeYOYY/cj5/ADwKjcA=</latexit><latexit sha1_base64="UVftOCKIrHoAmQ+62iA65G2tP8g=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNZtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AKro3rfjultfWNza3ydmVnd2//oHp41NZJphi2WCIS1Q2oRsEltgw3ArupQhoHAjvB+HZW7zyh0jyRj2aSoh/ToeQRZ9RY6yEc4KBac+vuXGQVvAJqUKg5qH71w4RlMUrDBNW657mp8XOqDGcCp5V+pjGlbEyH2LMoaYzaz+erTsmZdUISJco+acjc/T2R01jrSRzYzpiakV6uzcz/ar3MRNd+zmWaGZRs8VGUCWISMrubhFwhM2JigTLF7a6EjaiizNh0KjYEb/nkVWhf1D3L95e1xk0RRxlO4BTOwYMraMAdNKEFDIbwDK/w5gjnxXl3PhatJaeYOYY/cj5/ADwKjcA=</latexit>
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HSPCs from 
transplant

Figure 3. Mathematical modeling of T cell reconstitution dynamics. A. 
Mathematical model that most parsimoniously explains the T cell reconstitution 
data. Each circle represents a cell compartment: T represents the HSPCs from 
the transplant; P, the progenitor cells in bone marrow (BM) and Thymus; S and 
N, CD4+CCR5+ and CD4+CCR5- T cells, respectively; M and E, the CD8+ T cells 
with naïve and central memory phenotypes, and effector memory phenotypes, 
respectively. B-E: Model predictions (black solid lines) vs. empirical data (red 
diamonds) for peripheral subset counts from animal A11200 in the transplant 
group. B. CD4+CCR5+, C. CD4+CCR5-, D. CD8+ Total, E. CD8+ TEM and 
Tnaive+TCM. F. Model prediction of the proliferation of CD4+CCR5+ T cells (solid 
line) and upregulation of CCR5 (dashed line) over time for animal A11200.
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Figure 4. Plasma viral load and CD4+ T cell kinetics after ATI. A. Plasma viral loads, B. 
peripheral blood CD4+CCR5+ T-cell counts, and C. CD4+CCR5- T-cell counts from animals 
in the control (blue) and transplant (red) groups, respectively. D-G: Distributions of D. peak 
viral load post-ATI, E. viral load at endpoint necropsy, F. CD4+CCR5+ T-cell nadir post-ATI,
G. CD4+CCR5- T-cell nadir post-ATI. P-values were calculated using Mann-Whitney test. H. 
Correlations between plasma viral load and peripheral blood CD4+CCR5+ T-cells in each 
animal post-ATI. Each panel shows the timepoints post-ATI for each animal. P-values in 
each panel were calculated using Spearman’s rank test for all time points post-ATI for the 
corresponding animal.
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Figure 5. Mathematical modeling of virus and T cell kinetics during HSPC transplantation. A. 
Mathematical model that most parsimoniously describes the relationship between plasma viral load and 
peripheral T-cell counts. CD4+CCR5+ T cells, S, are susceptible to the virus, V. Infected cells are 
divided into those that are able to produce virus, Ip, or not, Iu. Precursor CD8+ cells, M, divide and 
differentiate in the presence of infected cells becoming SHIV-specific effector cells, Eh. Eh cells reduce 
virus production by a factor of 1/(1+θEh). The model assumes a constant activation of latent cells, !𝐿. Β.
Best fits of the model (black lines) to SHIV RNA, and blood CD4+CCR5+ and CD4+CCR5- T cell counts. 
Scatterplots of the SHIV-dependent CD8 proliferation rate (ω8) vs. C. CD4+CCR5+ nadir, and D. final 
observed viral load from all animals; (p-values calculated using Spearman’s rank test). E-F: Individual 
parameter estimates of E. the SHIV-dependent CD8 proliferation rate (ω8) and F. the time of rebound 
after ATI (see text). Blue: control, and red: transplant groups (p-values calculated by Mann-Whitney 
test).
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Ip
<latexit sha1_base64="s3WYr/qURHf8S07cib9JMoaP5cQ=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdKO7CvYC7VAyaaYNTTJDkhHK0Fdw40IRt76QO9/GTDsLbf0h8PGfc8g5f5gIbqznfaPS2vrG5lZ5u7Kzu7d/UD08aps41ZS1aCxi3Q2JYYIr1rLcCtZNNCMyFKwTTm7zeueJacNj9WinCQskGSkecUpsbt0PksqgWvPq3lx4FfwCalCoOah+9YcxTSVTlgpiTM/3EhtkRFtOBZtV+qlhCaETMmI9h4pIZoJsvusMnzlniKNYu6csnru/JzIijZnK0HVKYsdmuZab/9V6qY2ug4yrJLVM0cVHUSqwjXF+OB5yzagVUweEau52xXRMNKHWxZOH4C+fvArti7rv+OGy1rgp4ijDCZzCOfhwBQ24gya0gMIYnuEV3pBEL+gdfSxaS6iYOYY/Qp8/WLyNxA==</latexit><latexit sha1_base64="s3WYr/qURHf8S07cib9JMoaP5cQ=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdKO7CvYC7VAyaaYNTTJDkhHK0Fdw40IRt76QO9/GTDsLbf0h8PGfc8g5f5gIbqznfaPS2vrG5lZ5u7Kzu7d/UD08aps41ZS1aCxi3Q2JYYIr1rLcCtZNNCMyFKwTTm7zeueJacNj9WinCQskGSkecUpsbt0PksqgWvPq3lx4FfwCalCoOah+9YcxTSVTlgpiTM/3EhtkRFtOBZtV+qlhCaETMmI9h4pIZoJsvusMnzlniKNYu6csnru/JzIijZnK0HVKYsdmuZab/9V6qY2ug4yrJLVM0cVHUSqwjXF+OB5yzagVUweEau52xXRMNKHWxZOH4C+fvArti7rv+OGy1rgp4ijDCZzCOfhwBQ24gya0gMIYnuEV3pBEL+gdfSxaS6iYOYY/Qp8/WLyNxA==</latexit><latexit sha1_base64="s3WYr/qURHf8S07cib9JMoaP5cQ=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdKO7CvYC7VAyaaYNTTJDkhHK0Fdw40IRt76QO9/GTDsLbf0h8PGfc8g5f5gIbqznfaPS2vrG5lZ5u7Kzu7d/UD08aps41ZS1aCxi3Q2JYYIr1rLcCtZNNCMyFKwTTm7zeueJacNj9WinCQskGSkecUpsbt0PksqgWvPq3lx4FfwCalCoOah+9YcxTSVTlgpiTM/3EhtkRFtOBZtV+qlhCaETMmI9h4pIZoJsvusMnzlniKNYu6csnru/JzIijZnK0HVKYsdmuZab/9V6qY2ug4yrJLVM0cVHUSqwjXF+OB5yzagVUweEau52xXRMNKHWxZOH4C+fvArti7rv+OGy1rgp4ijDCZzCOfhwBQ24gya0gMIYnuEV3pBEL+gdfSxaS6iYOYY/Qp8/WLyNxA==</latexit><latexit sha1_base64="s3WYr/qURHf8S07cib9JMoaP5cQ=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdKO7CvYC7VAyaaYNTTJDkhHK0Fdw40IRt76QO9/GTDsLbf0h8PGfc8g5f5gIbqznfaPS2vrG5lZ5u7Kzu7d/UD08aps41ZS1aCxi3Q2JYYIr1rLcCtZNNCMyFKwTTm7zeueJacNj9WinCQskGSkecUpsbt0PksqgWvPq3lx4FfwCalCoOah+9YcxTSVTlgpiTM/3EhtkRFtOBZtV+qlhCaETMmI9h4pIZoJsvusMnzlniKNYu6csnru/JzIijZnK0HVKYsdmuZab/9V6qY2ug4yrJLVM0cVHUSqwjXF+OB5yzagVUweEau52xXRMNKHWxZOH4C+fvArti7rv+OGy1rgp4ijDCZzCOfhwBQ24gya0gMIYnuEV3pBEL+gdfSxaS6iYOYY/Qp8/WLyNxA==</latexit>

V
<latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit>

⇡
<latexit sha1_base64="BD88AXvjS3lujLi2A79/yugFl1Y=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYdeKvpu1at5c5FV8AuoQqFG3/3qDRKWxVwhk9SYru+lGORUo2CSTyu9zPCUsjEd8q5FRWNugny+6pScWWdAokTbp5DM3d8TOY2NmcSh7YwpjsxybWb+V+tmGF0HuVBphlyxxUdRJgkmZHY3GQjNGcqJBcq0sLsSNqKaMrTpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/5Hz+AE+/jc0=</latexit><latexit sha1_base64="BD88AXvjS3lujLi2A79/yugFl1Y=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYdeKvpu1at5c5FV8AuoQqFG3/3qDRKWxVwhk9SYru+lGORUo2CSTyu9zPCUsjEd8q5FRWNugny+6pScWWdAokTbp5DM3d8TOY2NmcSh7YwpjsxybWb+V+tmGF0HuVBphlyxxUdRJgkmZHY3GQjNGcqJBcq0sLsSNqKaMrTpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/5Hz+AE+/jc0=</latexit><latexit sha1_base64="BD88AXvjS3lujLi2A79/yugFl1Y=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYdeKvpu1at5c5FV8AuoQqFG3/3qDRKWxVwhk9SYru+lGORUo2CSTyu9zPCUsjEd8q5FRWNugny+6pScWWdAokTbp5DM3d8TOY2NmcSh7YwpjsxybWb+V+tmGF0HuVBphlyxxUdRJgkmZHY3GQjNGcqJBcq0sLsSNqKaMrTpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/5Hz+AE+/jc0=</latexit><latexit sha1_base64="BD88AXvjS3lujLi2A79/yugFl1Y=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYdeKvpu1at5c5FV8AuoQqFG3/3qDRKWxVwhk9SYru+lGORUo2CSTyu9zPCUsjEd8q5FRWNugny+6pScWWdAokTbp5DM3d8TOY2NmcSh7YwpjsxybWb+V+tmGF0HuVBphlyxxUdRJgkmZHY3GQjNGcqJBcq0sLsSNqKaMrTpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/5Hz+AE+/jc0=</latexit> Iu

<latexit sha1_base64="5lCmghMp2PaW0Elj4YNpZ9bIGTU=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdKO7CvYC7VAyaaYNTTJDkhHK0Fdw40IRt76QO9/GTDsLbf0h8PGfc8g5f5gIbqznfaPS2vrG5lZ5u7Kzu7d/UD08aps41ZS1aCxi3Q2JYYIr1rLcCtZNNCMyFKwTTm7zeueJacNj9WinCQskGSkecUpsbt0P0sqgWvPq3lx4FfwCalCoOah+9YcxTSVTlgpiTM/3EhtkRFtOBZtV+qlhCaETMmI9h4pIZoJsvusMnzlniKNYu6csnru/JzIijZnK0HVKYsdmuZab/9V6qY2ug4yrJLVM0cVHUSqwjXF+OB5yzagVUweEau52xXRMNKHWxZOH4C+fvArti7rv+OGy1rgp4ijDCZzCOfhwBQ24gya0gMIYnuEV3pBEL+gdfSxaS6iYOYY/Qp8/YFWNyQ==</latexit><latexit sha1_base64="5lCmghMp2PaW0Elj4YNpZ9bIGTU=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdKO7CvYC7VAyaaYNTTJDkhHK0Fdw40IRt76QO9/GTDsLbf0h8PGfc8g5f5gIbqznfaPS2vrG5lZ5u7Kzu7d/UD08aps41ZS1aCxi3Q2JYYIr1rLcCtZNNCMyFKwTTm7zeueJacNj9WinCQskGSkecUpsbt0P0sqgWvPq3lx4FfwCalCoOah+9YcxTSVTlgpiTM/3EhtkRFtOBZtV+qlhCaETMmI9h4pIZoJsvusMnzlniKNYu6csnru/JzIijZnK0HVKYsdmuZab/9V6qY2ug4yrJLVM0cVHUSqwjXF+OB5yzagVUweEau52xXRMNKHWxZOH4C+fvArti7rv+OGy1rgp4ijDCZzCOfhwBQ24gya0gMIYnuEV3pBEL+gdfSxaS6iYOYY/Qp8/YFWNyQ==</latexit><latexit sha1_base64="5lCmghMp2PaW0Elj4YNpZ9bIGTU=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdKO7CvYC7VAyaaYNTTJDkhHK0Fdw40IRt76QO9/GTDsLbf0h8PGfc8g5f5gIbqznfaPS2vrG5lZ5u7Kzu7d/UD08aps41ZS1aCxi3Q2JYYIr1rLcCtZNNCMyFKwTTm7zeueJacNj9WinCQskGSkecUpsbt0P0sqgWvPq3lx4FfwCalCoOah+9YcxTSVTlgpiTM/3EhtkRFtOBZtV+qlhCaETMmI9h4pIZoJsvusMnzlniKNYu6csnru/JzIijZnK0HVKYsdmuZab/9V6qY2ug4yrJLVM0cVHUSqwjXF+OB5yzagVUweEau52xXRMNKHWxZOH4C+fvArti7rv+OGy1rgp4ijDCZzCOfhwBQ24gya0gMIYnuEV3pBEL+gdfSxaS6iYOYY/Qp8/YFWNyQ==</latexit><latexit sha1_base64="5lCmghMp2PaW0Elj4YNpZ9bIGTU=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdKO7CvYC7VAyaaYNTTJDkhHK0Fdw40IRt76QO9/GTDsLbf0h8PGfc8g5f5gIbqznfaPS2vrG5lZ5u7Kzu7d/UD08aps41ZS1aCxi3Q2JYYIr1rLcCtZNNCMyFKwTTm7zeueJacNj9WinCQskGSkecUpsbt0P0sqgWvPq3lx4FfwCalCoOah+9YcxTSVTlgpiTM/3EhtkRFtOBZtV+qlhCaETMmI9h4pIZoJsvusMnzlniKNYu6csnru/JzIijZnK0HVKYsdmuZab/9V6qY2ug4yrJLVM0cVHUSqwjXF+OB5yzagVUweEau52xXRMNKHWxZOH4C+fvArti7rv+OGy1rgp4ijDCZzCOfhwBQ24gya0gMIYnuEV3pBEL+gdfSxaS6iYOYY/Qp8/YFWNyQ==</latexit>

(1� ⌧)
<latexit sha1_base64="dxpAU4ov/AiDfq3E24mhJlGMSZY=">AAAB73icbZBNS8NAEIYnftb6VfXoZbEI9WBJRNBj0YvHCvYD2lA22027dLOJuxOhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqd1ltPXBsRqwccJ9yP6ECJUDCK1mpXvPMu0vSsVyq7VXcmsgxeDmXIVe+Vvrr9mKURV8gkNabjuQn6GdUomOSTYjc1PKFsRAe8Y1HRiBs/m+07IafW6ZMw1vYpJDP390RGI2PGUWA7I4pDs1ibmv/VOimG134mVJIiV2z+UZhKgjGZHk/6QnOGcmyBMi3sroQNqaYMbURFG4K3ePIyNC+qnuX7y3LtJo+jAMdwAhXw4ApqcAd1aAADCc/wCm/Oo/PivDsf89YVJ585gj9yPn8AwvOPHw==</latexit><latexit sha1_base64="dxpAU4ov/AiDfq3E24mhJlGMSZY=">AAAB73icbZBNS8NAEIYnftb6VfXoZbEI9WBJRNBj0YvHCvYD2lA22027dLOJuxOhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqd1ltPXBsRqwccJ9yP6ECJUDCK1mpXvPMu0vSsVyq7VXcmsgxeDmXIVe+Vvrr9mKURV8gkNabjuQn6GdUomOSTYjc1PKFsRAe8Y1HRiBs/m+07IafW6ZMw1vYpJDP390RGI2PGUWA7I4pDs1ibmv/VOimG134mVJIiV2z+UZhKgjGZHk/6QnOGcmyBMi3sroQNqaYMbURFG4K3ePIyNC+qnuX7y3LtJo+jAMdwAhXw4ApqcAd1aAADCc/wCm/Oo/PivDsf89YVJ585gj9yPn8AwvOPHw==</latexit><latexit sha1_base64="dxpAU4ov/AiDfq3E24mhJlGMSZY=">AAAB73icbZBNS8NAEIYnftb6VfXoZbEI9WBJRNBj0YvHCvYD2lA22027dLOJuxOhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqd1ltPXBsRqwccJ9yP6ECJUDCK1mpXvPMu0vSsVyq7VXcmsgxeDmXIVe+Vvrr9mKURV8gkNabjuQn6GdUomOSTYjc1PKFsRAe8Y1HRiBs/m+07IafW6ZMw1vYpJDP390RGI2PGUWA7I4pDs1ibmv/VOimG134mVJIiV2z+UZhKgjGZHk/6QnOGcmyBMi3sroQNqaYMbURFG4K3ePIyNC+qnuX7y3LtJo+jAMdwAhXw4ApqcAd1aAADCc/wCm/Oo/PivDsf89YVJ585gj9yPn8AwvOPHw==</latexit><latexit sha1_base64="dxpAU4ov/AiDfq3E24mhJlGMSZY=">AAAB73icbZBNS8NAEIYnftb6VfXoZbEI9WBJRNBj0YvHCvYD2lA22027dLOJuxOhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XZWVtfWNzYLW8Xtnd29/dLBYdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqd1ltPXBsRqwccJ9yP6ECJUDCK1mpXvPMu0vSsVyq7VXcmsgxeDmXIVe+Vvrr9mKURV8gkNabjuQn6GdUomOSTYjc1PKFsRAe8Y1HRiBs/m+07IafW6ZMw1vYpJDP390RGI2PGUWA7I4pDs1ibmv/VOimG134mVJIiV2z+UZhKgjGZHk/6QnOGcmyBMi3sroQNqaYMbURFG4K3ePIyNC+qnuX7y3LtJo+jAMdwAhXw4ApqcAd1aAADCc/wCm/Oo/PivDsf89YVJ585gj9yPn8AwvOPHw==</latexit>

�I
<latexit sha1_base64="Yi/6An3UcdyvBaOWkArng4k5oak=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KK3CrYW2lA2m0m7dLOJuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmWLYYolIVCegGgWX2DLcCOykCmkcCHwIRtfT+sMTKs0TeW/GKfoxHUgecUaNtTq9EIWh/dt+tebW3ZnIMngF1KBQs1/96oUJy2KUhgmqdddzU+PnVBnOBE4qvUxjStmIDrBrUdIYtZ/P9p2QE+uEJEqUfdKQmft7Iqex1uM4sJ0xNUO9WJua/9W6mYku/ZzLNDMo2fyjKBPEJGR6PAm5QmbE2AJlittdCRtSRZmxEVVsCN7iycvQPqt7lu/Oa42rIo4yHMExnIIHF9CAG2hCCxgIeIZXeHMenRfn3fmYt5acYuYQ/sj5/AHfRo/Y</latexit><latexit sha1_base64="Yi/6An3UcdyvBaOWkArng4k5oak=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KK3CrYW2lA2m0m7dLOJuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmWLYYolIVCegGgWX2DLcCOykCmkcCHwIRtfT+sMTKs0TeW/GKfoxHUgecUaNtTq9EIWh/dt+tebW3ZnIMngF1KBQs1/96oUJy2KUhgmqdddzU+PnVBnOBE4qvUxjStmIDrBrUdIYtZ/P9p2QE+uEJEqUfdKQmft7Iqex1uM4sJ0xNUO9WJua/9W6mYku/ZzLNDMo2fyjKBPEJGR6PAm5QmbE2AJlittdCRtSRZmxEVVsCN7iycvQPqt7lu/Oa42rIo4yHMExnIIHF9CAG2hCCxgIeIZXeHMenRfn3fmYt5acYuYQ/sj5/AHfRo/Y</latexit><latexit sha1_base64="Yi/6An3UcdyvBaOWkArng4k5oak=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KK3CrYW2lA2m0m7dLOJuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmWLYYolIVCegGgWX2DLcCOykCmkcCHwIRtfT+sMTKs0TeW/GKfoxHUgecUaNtTq9EIWh/dt+tebW3ZnIMngF1KBQs1/96oUJy2KUhgmqdddzU+PnVBnOBE4qvUxjStmIDrBrUdIYtZ/P9p2QE+uEJEqUfdKQmft7Iqex1uM4sJ0xNUO9WJua/9W6mYku/ZzLNDMo2fyjKBPEJGR6PAm5QmbE2AJlittdCRtSRZmxEVVsCN7iycvQPqt7lu/Oa42rIo4yHMExnIIHF9CAG2hCCxgIeIZXeHMenRfn3fmYt5acYuYQ/sj5/AHfRo/Y</latexit><latexit sha1_base64="Yi/6An3UcdyvBaOWkArng4k5oak=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KK3CrYW2lA2m0m7dLOJuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmWLYYolIVCegGgWX2DLcCOykCmkcCHwIRtfT+sMTKs0TeW/GKfoxHUgecUaNtTq9EIWh/dt+tebW3ZnIMngF1KBQs1/96oUJy2KUhgmqdddzU+PnVBnOBE4qvUxjStmIDrBrUdIYtZ/P9p2QE+uEJEqUfdKQmft7Iqex1uM4sJ0xNUO9WJua/9W6mYku/ZzLNDMo2fyjKBPEJGR6PAm5QmbE2AJlittdCRtSRZmxEVVsCN7iycvQPqt7lu/Oa42rIo4yHMExnIIHF9CAG2hCCxgIeIZXeHMenRfn3fmYt5acYuYQ/sj5/AHfRo/Y</latexit>

⌧
<latexit sha1_base64="yPx9g09C5rmPDDkURvJC46f2V/Y=">AAAB63icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYW2qVk02wbmmSXZFYoS/+CFw+KePUPefPfmLZ70NYXAg/vzJCZN0qlsOj7315pbX1jc6u8XdnZ3ds/qB4etW2SGcZbLJGJ6UTUcik0b6FAyTup4VRFkj9G49tZ/fGJGysS/YCTlIeKDrWIBaM4s3pIs3615tf9ucgqBAXUoFCzX/3qDRKWKa6RSWptN/BTDHNqUDDJp5VeZnlK2ZgOedehporbMJ/vOiVnzhmQODHuaSRz9/dETpW1ExW5TkVxZJdrM/O/WjfD+DrMhU4z5JotPoozSTAhs8PJQBjOUE4cUGaE25WwETWUoYun4kIIlk9ehfZFPXB8f1lr3BRxlOEETuEcAriCBtxBE1rAYATP8ApvnvJevHfvY9Fa8oqZY/gj7/MHIS+OSA==</latexit><latexit sha1_base64="yPx9g09C5rmPDDkURvJC46f2V/Y=">AAAB63icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYW2qVk02wbmmSXZFYoS/+CFw+KePUPefPfmLZ70NYXAg/vzJCZN0qlsOj7315pbX1jc6u8XdnZ3ds/qB4etW2SGcZbLJGJ6UTUcik0b6FAyTup4VRFkj9G49tZ/fGJGysS/YCTlIeKDrWIBaM4s3pIs3615tf9ucgqBAXUoFCzX/3qDRKWKa6RSWptN/BTDHNqUDDJp5VeZnlK2ZgOedehporbMJ/vOiVnzhmQODHuaSRz9/dETpW1ExW5TkVxZJdrM/O/WjfD+DrMhU4z5JotPoozSTAhs8PJQBjOUE4cUGaE25WwETWUoYun4kIIlk9ehfZFPXB8f1lr3BRxlOEETuEcAriCBtxBE1rAYATP8ApvnvJevHfvY9Fa8oqZY/gj7/MHIS+OSA==</latexit><latexit sha1_base64="yPx9g09C5rmPDDkURvJC46f2V/Y=">AAAB63icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYW2qVk02wbmmSXZFYoS/+CFw+KePUPefPfmLZ70NYXAg/vzJCZN0qlsOj7315pbX1jc6u8XdnZ3ds/qB4etW2SGcZbLJGJ6UTUcik0b6FAyTup4VRFkj9G49tZ/fGJGysS/YCTlIeKDrWIBaM4s3pIs3615tf9ucgqBAXUoFCzX/3qDRKWKa6RSWptN/BTDHNqUDDJp5VeZnlK2ZgOedehporbMJ/vOiVnzhmQODHuaSRz9/dETpW1ExW5TkVxZJdrM/O/WjfD+DrMhU4z5JotPoozSTAhs8PJQBjOUE4cUGaE25WwETWUoYun4kIIlk9ehfZFPXB8f1lr3BRxlOEETuEcAriCBtxBE1rAYATP8ApvnvJevHfvY9Fa8oqZY/gj7/MHIS+OSA==</latexit><latexit sha1_base64="yPx9g09C5rmPDDkURvJC46f2V/Y=">AAAB63icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYW2qVk02wbmmSXZFYoS/+CFw+KePUPefPfmLZ70NYXAg/vzJCZN0qlsOj7315pbX1jc6u8XdnZ3ds/qB4etW2SGcZbLJGJ6UTUcik0b6FAyTup4VRFkj9G49tZ/fGJGysS/YCTlIeKDrWIBaM4s3pIs3615tf9ucgqBAXUoFCzX/3qDRKWKa6RSWptN/BTDHNqUDDJp5VeZnlK2ZgOedehporbMJ/vOiVnzhmQODHuaSRz9/dETpW1ExW5TkVxZJdrM/O/WjfD+DrMhU4z5JotPoozSTAhs8PJQBjOUE4cUGaE25WwETWUoYun4kIIlk9ehfZFPXB8f1lr3BRxlOEETuEcAriCBtxBE1rAYATP8ApvnvJevHfvY9Fa8oqZY/gj7/MHIS+OSA==</latexit>

�
<latexit sha1_base64="g+IRNevPc1g3Nk0ZK/Q3r3J8OUI=">AAAB7HicbZBNS8NAEIYn9avWr6pHL8EieCqJCHosevFYwdRCG8pmO2mXbjZhdyKU0t/gxYMiXv1B3vw3btsctPWFhYd3ZtiZN8qkMOR5305pbX1jc6u8XdnZ3ds/qB4etUyaa44BT2Wq2xEzKIXCgARJbGcaWRJJfIxGt7P64xNqI1L1QOMMw4QNlIgFZ2StoBshsV615tW9udxV8AuoQaFmr/rV7ac8T1ARl8yYju9lFE6YJsElTivd3GDG+IgNsGNRsQRNOJkvO3XPrNN341Tbp8idu78nJiwxZpxEtjNhNDTLtZn5X62TU3wdToTKckLFFx/FuXQpdWeXu32hkZMcW2BcC7ury4dMM042n4oNwV8+eRVaF3Xf8v1lrXFTxFGGEziFc/DhChpwB00IgIOAZ3iFN0c5L86787FoLTnFzDH8kfP5A8PYjqQ=</latexit><latexit sha1_base64="g+IRNevPc1g3Nk0ZK/Q3r3J8OUI=">AAAB7HicbZBNS8NAEIYn9avWr6pHL8EieCqJCHosevFYwdRCG8pmO2mXbjZhdyKU0t/gxYMiXv1B3vw3btsctPWFhYd3ZtiZN8qkMOR5305pbX1jc6u8XdnZ3ds/qB4etUyaa44BT2Wq2xEzKIXCgARJbGcaWRJJfIxGt7P64xNqI1L1QOMMw4QNlIgFZ2StoBshsV615tW9udxV8AuoQaFmr/rV7ac8T1ARl8yYju9lFE6YJsElTivd3GDG+IgNsGNRsQRNOJkvO3XPrNN341Tbp8idu78nJiwxZpxEtjNhNDTLtZn5X62TU3wdToTKckLFFx/FuXQpdWeXu32hkZMcW2BcC7ury4dMM042n4oNwV8+eRVaF3Xf8v1lrXFTxFGGEziFc/DhChpwB00IgIOAZ3iFN0c5L86787FoLTnFzDH8kfP5A8PYjqQ=</latexit><latexit sha1_base64="g+IRNevPc1g3Nk0ZK/Q3r3J8OUI=">AAAB7HicbZBNS8NAEIYn9avWr6pHL8EieCqJCHosevFYwdRCG8pmO2mXbjZhdyKU0t/gxYMiXv1B3vw3btsctPWFhYd3ZtiZN8qkMOR5305pbX1jc6u8XdnZ3ds/qB4etUyaa44BT2Wq2xEzKIXCgARJbGcaWRJJfIxGt7P64xNqI1L1QOMMw4QNlIgFZ2StoBshsV615tW9udxV8AuoQaFmr/rV7ac8T1ARl8yYju9lFE6YJsElTivd3GDG+IgNsGNRsQRNOJkvO3XPrNN341Tbp8idu78nJiwxZpxEtjNhNDTLtZn5X62TU3wdToTKckLFFx/FuXQpdWeXu32hkZMcW2BcC7ury4dMM042n4oNwV8+eRVaF3Xf8v1lrXFTxFGGEziFc/DhChpwB00IgIOAZ3iFN0c5L86787FoLTnFzDH8kfP5A8PYjqQ=</latexit><latexit sha1_base64="g+IRNevPc1g3Nk0ZK/Q3r3J8OUI=">AAAB7HicbZBNS8NAEIYn9avWr6pHL8EieCqJCHosevFYwdRCG8pmO2mXbjZhdyKU0t/gxYMiXv1B3vw3btsctPWFhYd3ZtiZN8qkMOR5305pbX1jc6u8XdnZ3ds/qB4etUyaa44BT2Wq2xEzKIXCgARJbGcaWRJJfIxGt7P64xNqI1L1QOMMw4QNlIgFZ2StoBshsV615tW9udxV8AuoQaFmr/rV7ac8T1ARl8yYju9lFE6YJsElTivd3GDG+IgNsGNRsQRNOJkvO3XPrNN341Tbp8idu78nJiwxZpxEtjNhNDTLtZn5X62TU3wdToTKckLFFx/FuXQpdWeXu32hkZMcW2BcC7ury4dMM042n4oNwV8+eRVaF3Xf8v1lrXFTxFGGEziFc/DhChpwB00IgIOAZ3iFN0c5L86787FoLTnFzDH8kfP5A8PYjqQ=</latexit>

f
<latexit sha1_base64="Drol6xsm4JfHAGg2yics9m9eBsg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWY4KFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/K84zq</latexit><latexit sha1_base64="Drol6xsm4JfHAGg2yics9m9eBsg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWY4KFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/K84zq</latexit><latexit sha1_base64="Drol6xsm4JfHAGg2yics9m9eBsg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWY4KFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/K84zq</latexit><latexit sha1_base64="Drol6xsm4JfHAGg2yics9m9eBsg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWY4KFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/K84zq</latexit>

�
<latexit sha1_base64="7gxsz35rV55iow5b8W6EqtQy0sk=">AAAB7XicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qXMptk2NtksSVYopf/BiwdFvPp/vPlvTNs9aOsLgYd3ZsjMG6WCG+v7315hbX1jc6u4XdrZ3ds/KB8eNY3KNGUNqoTS7QgNEzxhDcutYO1UM5SRYK1odDurt56YNlwlD3acslDiIOExp2id1ewOUErslSt+1Z+LrEKQQwVy1Xvlr25f0UyyxFKBxnQCP7XhBLXlVLBpqZsZliId4YB1HCYomQkn822n5Mw5fRIr7V5iydz9PTFBacxYRq5Toh2a5drM/K/WyWx8HU54kmaWJXTxUZwJYhWZnU76XDNqxdgBUs3droQOUSO1LqCSCyFYPnkVmhfVwPH9ZaV2k8dRhBM4hXMI4ApqcAd1aACFR3iGV3jzlPfivXsfi9aCl88cwx95nz+G7Y8V</latexit><latexit sha1_base64="7gxsz35rV55iow5b8W6EqtQy0sk=">AAAB7XicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qXMptk2NtksSVYopf/BiwdFvPp/vPlvTNs9aOsLgYd3ZsjMG6WCG+v7315hbX1jc6u4XdrZ3ds/KB8eNY3KNGUNqoTS7QgNEzxhDcutYO1UM5SRYK1odDurt56YNlwlD3acslDiIOExp2id1ewOUErslSt+1Z+LrEKQQwVy1Xvlr25f0UyyxFKBxnQCP7XhBLXlVLBpqZsZliId4YB1HCYomQkn822n5Mw5fRIr7V5iydz9PTFBacxYRq5Toh2a5drM/K/WyWx8HU54kmaWJXTxUZwJYhWZnU76XDNqxdgBUs3droQOUSO1LqCSCyFYPnkVmhfVwPH9ZaV2k8dRhBM4hXMI4ApqcAd1aACFR3iGV3jzlPfivXsfi9aCl88cwx95nz+G7Y8V</latexit><latexit sha1_base64="7gxsz35rV55iow5b8W6EqtQy0sk=">AAAB7XicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qXMptk2NtksSVYopf/BiwdFvPp/vPlvTNs9aOsLgYd3ZsjMG6WCG+v7315hbX1jc6u4XdrZ3ds/KB8eNY3KNGUNqoTS7QgNEzxhDcutYO1UM5SRYK1odDurt56YNlwlD3acslDiIOExp2id1ewOUErslSt+1Z+LrEKQQwVy1Xvlr25f0UyyxFKBxnQCP7XhBLXlVLBpqZsZliId4YB1HCYomQkn822n5Mw5fRIr7V5iydz9PTFBacxYRq5Toh2a5drM/K/WyWx8HU54kmaWJXTxUZwJYhWZnU76XDNqxdgBUs3droQOUSO1LqCSCyFYPnkVmhfVwPH9ZaV2k8dRhBM4hXMI4ApqcAd1aACFR3iGV3jzlPfivXsfi9aCl88cwx95nz+G7Y8V</latexit><latexit sha1_base64="7gxsz35rV55iow5b8W6EqtQy0sk=">AAAB7XicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qXMptk2NtksSVYopf/BiwdFvPp/vPlvTNs9aOsLgYd3ZsjMG6WCG+v7315hbX1jc6u4XdrZ3ds/KB8eNY3KNGUNqoTS7QgNEzxhDcutYO1UM5SRYK1odDurt56YNlwlD3acslDiIOExp2id1ewOUErslSt+1Z+LrEKQQwVy1Xvlr25f0UyyxFKBxnQCP7XhBLXlVLBpqZsZliId4YB1HCYomQkn822n5Mw5fRIr7V5iydz9PTFBacxYRq5Toh2a5drM/K/WyWx8HU54kmaWJXTxUZwJYhWZnU76XDNqxdgBUs3droQOUSO1LqCSCyFYPnkVmhfVwPH9ZaV2k8dRhBM4hXMI4ApqcAd1aACFR3iGV3jzlPfivXsfi9aCl88cwx95nz+G7Y8V</latexit>

Eh
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

M
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

TN+TCM

CD8+dm
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

N
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

!8
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

!4
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

�n
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

L̄<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

CCR5+ CCR5-

dn
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

1� f
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

ds
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

dh
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Infected cells

⇠
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

CCR5+ CCR5+

F.

✓
<latexit sha1_base64="VRbFNfU2yJrhxTioHNG9u2eQ22g=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Ae0oWy2m3btZhN2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilVg9HHGm/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+bVTcmaVAQljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/UyoJEWu2GJRmEqCMZm9TgZCc4ZyYgllWthbCRtRTRnagEo2BG/55VXSqlW9i2rt/rJSv8njKMIJnMI5eHAFdbiDBjSBwSM8wyu8ObHz4rw7H4vWgpPPHMMfOJ8/pUWPLA==</latexit>
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<latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="iFri8E/Im+0jNmNe83VM+Jsraoo=">AAAB4HicbZDNSgMxFIXv1L86Vq1u3QSL4KrMuNGl4MZlRfsD7VAyaaYNTTJDckcoQ1/BjQtFfCp3vo2ZtgttPRD4OCch9544k8JiEHx7la3tnd296r5/UDs8Oq6f1Do2zQ3jbZbK1PRiarkUmrdRoOS9zHCqYsm78fSuzLvP3FiR6iecZTxSdKxFIhjF0nr0fX9YbwTNYCGyCeEKGrBSa1j/GoxSliuukUlqbT8MMowKalAwyef+ILc8o2xKx7zvUFPFbVQsZp2TC+eMSJIadzSShfv7RUGVtTMVu5uK4sSuZ6X5X9bPMbmJCqGzHLlmy4+SXBJMSbk4GQnDGcqZA8qMcLMSNqGGMnT1lCWE6ytvQueqGTp+CKAKZ3AOlxDCNdzCPbSgDQwm8AJv8O4p79X7WNZV8Va9ncIfeZ8/Nl6LvQ==</latexit><latexit sha1_base64="iFri8E/Im+0jNmNe83VM+Jsraoo=">AAAB4HicbZDNSgMxFIXv1L86Vq1u3QSL4KrMuNGl4MZlRfsD7VAyaaYNTTJDckcoQ1/BjQtFfCp3vo2ZtgttPRD4OCch9544k8JiEHx7la3tnd296r5/UDs8Oq6f1Do2zQ3jbZbK1PRiarkUmrdRoOS9zHCqYsm78fSuzLvP3FiR6iecZTxSdKxFIhjF0nr0fX9YbwTNYCGyCeEKGrBSa1j/GoxSliuukUlqbT8MMowKalAwyef+ILc8o2xKx7zvUFPFbVQsZp2TC+eMSJIadzSShfv7RUGVtTMVu5uK4sSuZ6X5X9bPMbmJCqGzHLlmy4+SXBJMSbk4GQnDGcqZA8qMcLMSNqGGMnT1lCWE6ytvQueqGTp+CKAKZ3AOlxDCNdzCPbSgDQwm8AJv8O4p79X7WNZV8Va9ncIfeZ8/Nl6LvQ==</latexit><latexit sha1_base64="9BMAaZXTbicHOcs8CerFM0e2lL0=">AAAB63icbZDNSgMxFIVv6l8d/6ou3QSL4KrMuNFl0Y3LirYW2qFk0kwbmmSGJCOUoa/gxoUibn0hd76NmXYW2nog8HHuveTeE6WCG+v736iytr6xuVXd9nZ29/YPaodHHZNkmrI2TUSiuxExTHDF2pZbwbqpZkRGgj1Gk5ui/vjEtOGJerDTlIWSjBSPOSW2sO49zxvU6n7DnwuvQlBCHUq1BrWv/jChmWTKUkGM6QV+asOcaMupYDOvnxmWEjohI9ZzqIhkJsznu87wmXOGOE60e8riuft7IifSmKmMXKckdmyWa4X5X62X2fgqzLlKM8sUXXwUZwLbBBeH4yHXjFoxdUCo5m5XTMdEE2pdPEUIwfLJq9C5aASO7/x687qMowoncArnEMAlNOEWWtAGCmN4hld4QxK9oHf0sWitoHLmGP4Iff4ASjeNDw==</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="iFri8E/Im+0jNmNe83VM+Jsraoo=">AAAB4HicbZDNSgMxFIXv1L86Vq1u3QSL4KrMuNGl4MZlRfsD7VAyaaYNTTJDckcoQ1/BjQtFfCp3vo2ZtgttPRD4OCch9544k8JiEHx7la3tnd296r5/UDs8Oq6f1Do2zQ3jbZbK1PRiarkUmrdRoOS9zHCqYsm78fSuzLvP3FiR6iecZTxSdKxFIhjF0nr0fX9YbwTNYCGyCeEKGrBSa1j/GoxSliuukUlqbT8MMowKalAwyef+ILc8o2xKx7zvUFPFbVQsZp2TC+eMSJIadzSShfv7RUGVtTMVu5uK4sSuZ6X5X9bPMbmJCqGzHLlmy4+SXBJMSbk4GQnDGcqZA8qMcLMSNqGGMnT1lCWE6ytvQueqGTp+CKAKZ3AOlxDCNdzCPbSgDQwm8AJv8O4p79X7WNZV8Va9ncIfeZ8/Nl6LvQ==</latexit><latexit sha1_base64="iFri8E/Im+0jNmNe83VM+Jsraoo=">AAAB4HicbZDNSgMxFIXv1L86Vq1u3QSL4KrMuNGl4MZlRfsD7VAyaaYNTTJDckcoQ1/BjQtFfCp3vo2ZtgttPRD4OCch9544k8JiEHx7la3tnd296r5/UDs8Oq6f1Do2zQ3jbZbK1PRiarkUmrdRoOS9zHCqYsm78fSuzLvP3FiR6iecZTxSdKxFIhjF0nr0fX9YbwTNYCGyCeEKGrBSa1j/GoxSliuukUlqbT8MMowKalAwyef+ILc8o2xKx7zvUFPFbVQsZp2TC+eMSJIadzSShfv7RUGVtTMVu5uK4sSuZ6X5X9bPMbmJCqGzHLlmy4+SXBJMSbk4GQnDGcqZA8qMcLMSNqGGMnT1lCWE6ytvQueqGTp+CKAKZ3AOlxDCNdzCPbSgDQwm8AJv8O4p79X7WNZV8Va9ncIfeZ8/Nl6LvQ==</latexit><latexit sha1_base64="9BMAaZXTbicHOcs8CerFM0e2lL0=">AAAB63icbZDNSgMxFIVv6l8d/6ou3QSL4KrMuNFl0Y3LirYW2qFk0kwbmmSGJCOUoa/gxoUibn0hd76NmXYW2nog8HHuveTeE6WCG+v736iytr6xuVXd9nZ29/YPaodHHZNkmrI2TUSiuxExTHDF2pZbwbqpZkRGgj1Gk5ui/vjEtOGJerDTlIWSjBSPOSW2sO49zxvU6n7DnwuvQlBCHUq1BrWv/jChmWTKUkGM6QV+asOcaMupYDOvnxmWEjohI9ZzqIhkJsznu87wmXOGOE60e8riuft7IifSmKmMXKckdmyWa4X5X62X2fgqzLlKM8sUXXwUZwLbBBeH4yHXjFoxdUCo5m5XTMdEE2pdPEUIwfLJq9C5aASO7/x687qMowoncArnEMAlNOEWWtAGCmN4hld4QxK9oHf0sWitoHLmGP4Iff4ASjeNDw==</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit><latexit sha1_base64="KMVKoVvWCHA+pA7G7cQrWIqOHSI=">AAAB63icbZDLSsNAFIZP6q3GW9Slm8EiuCqJCLosunFZ0V6gDWUynbRDZyZhZiKU0Fdw40IRt76QO9/GSZuFtv4w8PGfc5hz/ijlTBvf/3Yqa+sbm1vVbXdnd2//wDs8auskU4S2SMIT1Y2wppxJ2jLMcNpNFcUi4rQTTW6LeueJKs0S+WimKQ0FHkkWM4JNYT24rjvwan7dnwutQlBCDUo1B95Xf5iQTFBpCMda9wI/NWGOlWGE05nbzzRNMZngEe1ZlFhQHebzXWfozDpDFCfKPmnQ3P09kWOh9VREtlNgM9bLtcL8r9bLTHwd5kymmaGSLD6KM45MgorD0ZApSgyfWsBEMbsrImOsMDE2niKEYPnkVWhf1APL95e1xk0ZRxVO4BTOIYAraMAdNKEFBMbwDK/w5gjnxXl3PhatFaecOYY/cj5/AEt3jRM=</latexit>

P
<latexit sha1_base64="3fxGOBv8HJ8lXqQ7xyuio8tsEQQ=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJCLosunFZwdZCG8pkOmmHziXMTIQS+gpuXCji1hdy59s4abPQ1h8GPv5zDnPOH6ecGRsE315lbX1jc6u67e/s7u0f1A6POkZlmtA2UVzpbowN5UzStmWW026qKRYxp4/x5LaoPz5RbZiSD3aa0kjgkWQJI9gWVsv3/UGtHjSCudAqhCXUoVRrUPvqDxXJBJWWcGxMLwxSG+VYW0Y4nfn9zNAUkwke0Z5DiQU1UT7fdYbOnDNEidLuSYvm7u+JHAtjpiJ2nQLbsVmuFeZ/tV5mk+soZzLNLJVk8VGScWQVKg5HQ6YpsXzqABPN3K6IjLHGxLp4ihDC5ZNXoXPRCB3fX9abN2UcVTiBUziHEK6gCXfQgjYQGMMzvMKbJ7wX7937WLRWvHLmGP7I+/wBRuKNEA==</latexit><latexit sha1_base64="3fxGOBv8HJ8lXqQ7xyuio8tsEQQ=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJCLosunFZwdZCG8pkOmmHziXMTIQS+gpuXCji1hdy59s4abPQ1h8GPv5zDnPOH6ecGRsE315lbX1jc6u67e/s7u0f1A6POkZlmtA2UVzpbowN5UzStmWW026qKRYxp4/x5LaoPz5RbZiSD3aa0kjgkWQJI9gWVsv3/UGtHjSCudAqhCXUoVRrUPvqDxXJBJWWcGxMLwxSG+VYW0Y4nfn9zNAUkwke0Z5DiQU1UT7fdYbOnDNEidLuSYvm7u+JHAtjpiJ2nQLbsVmuFeZ/tV5mk+soZzLNLJVk8VGScWQVKg5HQ6YpsXzqABPN3K6IjLHGxLp4ihDC5ZNXoXPRCB3fX9abN2UcVTiBUziHEK6gCXfQgjYQGMMzvMKbJ7wX7937WLRWvHLmGP7I+/wBRuKNEA==</latexit><latexit sha1_base64="3fxGOBv8HJ8lXqQ7xyuio8tsEQQ=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJCLosunFZwdZCG8pkOmmHziXMTIQS+gpuXCji1hdy59s4abPQ1h8GPv5zDnPOH6ecGRsE315lbX1jc6u67e/s7u0f1A6POkZlmtA2UVzpbowN5UzStmWW026qKRYxp4/x5LaoPz5RbZiSD3aa0kjgkWQJI9gWVsv3/UGtHjSCudAqhCXUoVRrUPvqDxXJBJWWcGxMLwxSG+VYW0Y4nfn9zNAUkwke0Z5DiQU1UT7fdYbOnDNEidLuSYvm7u+JHAtjpiJ2nQLbsVmuFeZ/tV5mk+soZzLNLJVk8VGScWQVKg5HQ6YpsXzqABPN3K6IjLHGxLp4ihDC5ZNXoXPRCB3fX9abN2UcVTiBUziHEK6gCXfQgjYQGMMzvMKbJ7wX7937WLRWvHLmGP7I+/wBRuKNEA==</latexit><latexit sha1_base64="3fxGOBv8HJ8lXqQ7xyuio8tsEQQ=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJCLosunFZwdZCG8pkOmmHziXMTIQS+gpuXCji1hdy59s4abPQ1h8GPv5zDnPOH6ecGRsE315lbX1jc6u67e/s7u0f1A6POkZlmtA2UVzpbowN5UzStmWW026qKRYxp4/x5LaoPz5RbZiSD3aa0kjgkWQJI9gWVsv3/UGtHjSCudAqhCXUoVRrUPvqDxXJBJWWcGxMLwxSG+VYW0Y4nfn9zNAUkwke0Z5DiQU1UT7fdYbOnDNEidLuSYvm7u+JHAtjpiJ2nQLbsVmuFeZ/tV5mk+soZzLNLJVk8VGScWQVKg5HQ6YpsXzqABPN3K6IjLHGxLp4ihDC5ZNXoXPRCB3fX9abN2UcVTiBUziHEK6gCXfQgjYQGMMzvMKbJ7wX7937WLRWvHLmGP7I+/wBRuKNEA==</latexit>

�p
<latexit sha1_base64="wCBh0wYzr1x8/hL3KRMBrcyaW9k=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7EPaoWQymTY0yYQkI5ShX+HGhSJu/Rx3/o1pOwttPRA4nHMuufdEijNjff/bK62tb2xulbcrO7t7+wfVw6O2STNNaIukPNXdCBvKmaQtyyynXaUpFhGnnWh8O/M7T1QblsoHO1E0FHgoWcIItk567HMXjfFADao1v+7PgVZJUJAaFGgOql/9OCWZoNISjo3pBb6yYY61ZYTTaaWfGaowGeMh7TkqsaAmzOcLT9GZU2KUpNo9adFc/T2RY2HMREQuKbAdmWVvJv7n9TKbXIc5kyqzVJLFR0nGkU3R7HoUM02J5RNHMNHM7YrICGtMrOuo4koIlk9eJe2LeuD4/WWtcVPUUYYTOIVzCOAKGnAHTWgBAQHP8ApvnvZevHfvYxEtecXMMfyB9/kDxk2QYA==</latexit><latexit sha1_base64="wCBh0wYzr1x8/hL3KRMBrcyaW9k=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7EPaoWQymTY0yYQkI5ShX+HGhSJu/Rx3/o1pOwttPRA4nHMuufdEijNjff/bK62tb2xulbcrO7t7+wfVw6O2STNNaIukPNXdCBvKmaQtyyynXaUpFhGnnWh8O/M7T1QblsoHO1E0FHgoWcIItk567HMXjfFADao1v+7PgVZJUJAaFGgOql/9OCWZoNISjo3pBb6yYY61ZYTTaaWfGaowGeMh7TkqsaAmzOcLT9GZU2KUpNo9adFc/T2RY2HMREQuKbAdmWVvJv7n9TKbXIc5kyqzVJLFR0nGkU3R7HoUM02J5RNHMNHM7YrICGtMrOuo4koIlk9eJe2LeuD4/WWtcVPUUYYTOIVzCOAKGnAHTWgBAQHP8ApvnvZevHfvYxEtecXMMfyB9/kDxk2QYA==</latexit><latexit sha1_base64="wCBh0wYzr1x8/hL3KRMBrcyaW9k=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7EPaoWQymTY0yYQkI5ShX+HGhSJu/Rx3/o1pOwttPRA4nHMuufdEijNjff/bK62tb2xulbcrO7t7+wfVw6O2STNNaIukPNXdCBvKmaQtyyynXaUpFhGnnWh8O/M7T1QblsoHO1E0FHgoWcIItk567HMXjfFADao1v+7PgVZJUJAaFGgOql/9OCWZoNISjo3pBb6yYY61ZYTTaaWfGaowGeMh7TkqsaAmzOcLT9GZU2KUpNo9adFc/T2RY2HMREQuKbAdmWVvJv7n9TKbXIc5kyqzVJLFR0nGkU3R7HoUM02J5RNHMNHM7YrICGtMrOuo4koIlk9eJe2LeuD4/WWtcVPUUYYTOIVzCOAKGnAHTWgBAQHP8ApvnvZevHfvYxEtecXMMfyB9/kDxk2QYA==</latexit><latexit sha1_base64="wCBh0wYzr1x8/hL3KRMBrcyaW9k=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7EPaoWQymTY0yYQkI5ShX+HGhSJu/Rx3/o1pOwttPRA4nHMuufdEijNjff/bK62tb2xulbcrO7t7+wfVw6O2STNNaIukPNXdCBvKmaQtyyynXaUpFhGnnWh8O/M7T1QblsoHO1E0FHgoWcIItk567HMXjfFADao1v+7PgVZJUJAaFGgOql/9OCWZoNISjo3pBb6yYY61ZYTTaaWfGaowGeMh7TkqsaAmzOcLT9GZU2KUpNo9adFc/T2RY2HMREQuKbAdmWVvJv7n9TKbXIc5kyqzVJLFR0nGkU3R7HoUM02J5RNHMNHM7YrICGtMrOuo4koIlk9eJe2LeuD4/WWtcVPUUYYTOIVzCOAKGnAHTWgBAQHP8ApvnvZevHfvYxEtecXMMfyB9/kDxk2QYA==</latexit>

�p
<latexit sha1_base64="wCBh0wYzr1x8/hL3KRMBrcyaW9k=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7EPaoWQymTY0yYQkI5ShX+HGhSJu/Rx3/o1pOwttPRA4nHMuufdEijNjff/bK62tb2xulbcrO7t7+wfVw6O2STNNaIukPNXdCBvKmaQtyyynXaUpFhGnnWh8O/M7T1QblsoHO1E0FHgoWcIItk567HMXjfFADao1v+7PgVZJUJAaFGgOql/9OCWZoNISjo3pBb6yYY61ZYTTaaWfGaowGeMh7TkqsaAmzOcLT9GZU2KUpNo9adFc/T2RY2HMREQuKbAdmWVvJv7n9TKbXIc5kyqzVJLFR0nGkU3R7HoUM02J5RNHMNHM7YrICGtMrOuo4koIlk9eJe2LeuD4/WWtcVPUUYYTOIVzCOAKGnAHTWgBAQHP8ApvnvZevHfvYxEtecXMMfyB9/kDxk2QYA==</latexit><latexit sha1_base64="wCBh0wYzr1x8/hL3KRMBrcyaW9k=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7EPaoWQymTY0yYQkI5ShX+HGhSJu/Rx3/o1pOwttPRA4nHMuufdEijNjff/bK62tb2xulbcrO7t7+wfVw6O2STNNaIukPNXdCBvKmaQtyyynXaUpFhGnnWh8O/M7T1QblsoHO1E0FHgoWcIItk567HMXjfFADao1v+7PgVZJUJAaFGgOql/9OCWZoNISjo3pBb6yYY61ZYTTaaWfGaowGeMh7TkqsaAmzOcLT9GZU2KUpNo9adFc/T2RY2HMREQuKbAdmWVvJv7n9TKbXIc5kyqzVJLFR0nGkU3R7HoUM02J5RNHMNHM7YrICGtMrOuo4koIlk9eJe2LeuD4/WWtcVPUUYYTOIVzCOAKGnAHTWgBAQHP8ApvnvZevHfvYxEtecXMMfyB9/kDxk2QYA==</latexit><latexit sha1_base64="wCBh0wYzr1x8/hL3KRMBrcyaW9k=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7EPaoWQymTY0yYQkI5ShX+HGhSJu/Rx3/o1pOwttPRA4nHMuufdEijNjff/bK62tb2xulbcrO7t7+wfVw6O2STNNaIukPNXdCBvKmaQtyyynXaUpFhGnnWh8O/M7T1QblsoHO1E0FHgoWcIItk567HMXjfFADao1v+7PgVZJUJAaFGgOql/9OCWZoNISjo3pBb6yYY61ZYTTaaWfGaowGeMh7TkqsaAmzOcLT9GZU2KUpNo9adFc/T2RY2HMREQuKbAdmWVvJv7n9TKbXIc5kyqzVJLFR0nGkU3R7HoUM02J5RNHMNHM7YrICGtMrOuo4koIlk9eJe2LeuD4/WWtcVPUUYYTOIVzCOAKGnAHTWgBAQHP8ApvnvZevHfvYxEtecXMMfyB9/kDxk2QYA==</latexit><latexit sha1_base64="wCBh0wYzr1x8/hL3KRMBrcyaW9k=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7EPaoWQymTY0yYQkI5ShX+HGhSJu/Rx3/o1pOwttPRA4nHMuufdEijNjff/bK62tb2xulbcrO7t7+wfVw6O2STNNaIukPNXdCBvKmaQtyyynXaUpFhGnnWh8O/M7T1QblsoHO1E0FHgoWcIItk567HMXjfFADao1v+7PgVZJUJAaFGgOql/9OCWZoNISjo3pBb6yYY61ZYTTaaWfGaowGeMh7TkqsaAmzOcLT9GZU2KUpNo9adFc/T2RY2HMREQuKbAdmWVvJv7n9TKbXIc5kyqzVJLFR0nGkU3R7HoUM02J5RNHMNHM7YrICGtMrOuo4koIlk9eJe2LeuD4/WWtcVPUUYYTOIVzCOAKGnAHTWgBAQHP8ApvnvZevHfvYxEtecXMMfyB9/kDxk2QYA==</latexit>

Pp
<latexit sha1_base64="M2e+wxb5XZOO8cn93buuVuv06fk=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYdGP+27Va/mzUVWwS+gCoUafferN0hYFnOFTFJjur6XYpBTjYJJPq30MsNTysZ0yLsWFY25CfL5qlNyZp0BiRJtn0Iyd39P5DQ2ZhKHtjOmODLLtZn5X62bYXQd5EKlGXLFFh9FmSSYkNndZCA0ZygnFijTwu5K2IhqytCmU7Eh+Msnr0LrouZbvr+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c6L86787FoLTnFzDH8kfP5Ay4+jbc=</latexit><latexit sha1_base64="M2e+wxb5XZOO8cn93buuVuv06fk=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYdGP+27Va/mzUVWwS+gCoUafferN0hYFnOFTFJjur6XYpBTjYJJPq30MsNTysZ0yLsWFY25CfL5qlNyZp0BiRJtn0Iyd39P5DQ2ZhKHtjOmODLLtZn5X62bYXQd5EKlGXLFFh9FmSSYkNndZCA0ZygnFijTwu5K2IhqytCmU7Eh+Msnr0LrouZbvr+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c6L86787FoLTnFzDH8kfP5Ay4+jbc=</latexit><latexit sha1_base64="M2e+wxb5XZOO8cn93buuVuv06fk=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYdGP+27Va/mzUVWwS+gCoUafferN0hYFnOFTFJjur6XYpBTjYJJPq30MsNTysZ0yLsWFY25CfL5qlNyZp0BiRJtn0Iyd39P5DQ2ZhKHtjOmODLLtZn5X62bYXQd5EKlGXLFFh9FmSSYkNndZCA0ZygnFijTwu5K2IhqytCmU7Eh+Msnr0LrouZbvr+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c6L86787FoLTnFzDH8kfP5Ay4+jbc=</latexit><latexit sha1_base64="M2e+wxb5XZOO8cn93buuVuv06fk=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYdGP+27Va/mzUVWwS+gCoUafferN0hYFnOFTFJjur6XYpBTjYJJPq30MsNTysZ0yLsWFY25CfL5qlNyZp0BiRJtn0Iyd39P5DQ2ZhKHtjOmODLLtZn5X62bYXQd5EKlGXLFFh9FmSSYkNndZCA0ZygnFijTwu5K2IhqytCmU7Eh+Msnr0LrouZbvr+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c6L86787FoLTnFzDH8kfP5Ay4+jbc=</latexit>

CCR5 gene-
edited cells

Wild Type 
cells

Infection

Np
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

�n
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

T
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

N
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Tp
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

1� fp
<latexit sha1_base64="Hkg1AgoAXhFf+XRvmHBoLgIhCWg=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHCqYttKFstpt26WYTdidCCf0NXjwo4tUf5M1/47bNQVtfWHh4Z4adecNUCoOu++2U1tY3NrfK25Wd3b39g+rhUcskmWbcZ4lMdCekhkuhuI8CJe+kmtM4lLwdju9m9fYT10Yk6hEnKQ9iOlQiEoyitXzvIuqn/WrNrbtzkVXwCqhBoWa/+tUbJCyLuUImqTFdz00xyKlGwSSfVnqZ4SllYzrkXYuKxtwE+XzZKTmzzoBEibZPIZm7vydyGhsziUPbGVMcmeXazPyv1s0wuglyodIMuWKLj6JMEkzI7HIyEJozlBMLlGlhdyVsRDVlaPOp2BC85ZNXoXVZ9yw/XNUat0UcZTiBUzgHD66hAffQBB8YCHiGV3hzlPPivDsfi9aSU8wcwx85nz8pZo4/</latexit><latexit sha1_base64="Hkg1AgoAXhFf+XRvmHBoLgIhCWg=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHCqYttKFstpt26WYTdidCCf0NXjwo4tUf5M1/47bNQVtfWHh4Z4adecNUCoOu++2U1tY3NrfK25Wd3b39g+rhUcskmWbcZ4lMdCekhkuhuI8CJe+kmtM4lLwdju9m9fYT10Yk6hEnKQ9iOlQiEoyitXzvIuqn/WrNrbtzkVXwCqhBoWa/+tUbJCyLuUImqTFdz00xyKlGwSSfVnqZ4SllYzrkXYuKxtwE+XzZKTmzzoBEibZPIZm7vydyGhsziUPbGVMcmeXazPyv1s0wuglyodIMuWKLj6JMEkzI7HIyEJozlBMLlGlhdyVsRDVlaPOp2BC85ZNXoXVZ9yw/XNUat0UcZTiBUzgHD66hAffQBB8YCHiGV3hzlPPivDsfi9aSU8wcwx85nz8pZo4/</latexit><latexit sha1_base64="Hkg1AgoAXhFf+XRvmHBoLgIhCWg=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHCqYttKFstpt26WYTdidCCf0NXjwo4tUf5M1/47bNQVtfWHh4Z4adecNUCoOu++2U1tY3NrfK25Wd3b39g+rhUcskmWbcZ4lMdCekhkuhuI8CJe+kmtM4lLwdju9m9fYT10Yk6hEnKQ9iOlQiEoyitXzvIuqn/WrNrbtzkVXwCqhBoWa/+tUbJCyLuUImqTFdz00xyKlGwSSfVnqZ4SllYzrkXYuKxtwE+XzZKTmzzoBEibZPIZm7vydyGhsziUPbGVMcmeXazPyv1s0wuglyodIMuWKLj6JMEkzI7HIyEJozlBMLlGlhdyVsRDVlaPOp2BC85ZNXoXVZ9yw/XNUat0UcZTiBUzgHD66hAffQBB8YCHiGV3hzlPPivDsfi9aSU8wcwx85nz8pZo4/</latexit><latexit sha1_base64="Hkg1AgoAXhFf+XRvmHBoLgIhCWg=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHCqYttKFstpt26WYTdidCCf0NXjwo4tUf5M1/47bNQVtfWHh4Z4adecNUCoOu++2U1tY3NrfK25Wd3b39g+rhUcskmWbcZ4lMdCekhkuhuI8CJe+kmtM4lLwdju9m9fYT10Yk6hEnKQ9iOlQiEoyitXzvIuqn/WrNrbtzkVXwCqhBoWa/+tUbJCyLuUImqTFdz00xyKlGwSSfVnqZ4SllYzrkXYuKxtwE+XzZKTmzzoBEibZPIZm7vydyGhsziUPbGVMcmeXazPyv1s0wuglyodIMuWKLj6JMEkzI7HIyEJozlBMLlGlhdyVsRDVlaPOp2BC85ZNXoXVZ9yw/XNUat0UcZTiBUzgHD66hAffQBB8YCHiGV3hzlPPivDsfi9aSU8wcwx85nz8pZo4/</latexit>
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Figure 6. Model predictions for post-rebound viral control after CCR5 gene-edited
HSPC transplant. A. Schematic of the extended mathematical model that now
includes CCR5-edited, protected cells. Now, protected cells from transplant: Tp,
protected progenitor cells in bone marrow/thymus: Pp, and protected CD4+CCR5- T
cells: Np are included. The initial fraction of protected cells is represented by the
parameter fp. B. Predictions for plasma viral load up to one year post-ATI using the
adapted model for varying values of fp (using parameter estimates from animal
Z09144). C-F. Predictions for plasma viral load (heat-map color) for each animal at a
given time post-ATI (x-axis) and a given fp (y-axis). G-H. Predictedmaximum decrease
of CD4+CCR5+ T cells during the first 10 weeks after ATI for the minimum fraction
of protected cells required to obtain post-rebound control after 2 years using
parameter estimates for each animal with (G.) and without (H.) measurement error.
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