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A Week 0: ID1502: CD34T+ group Week 2: ID1502: CD34T+ group
N 98.6% g 3 g
E i I 0% 3 v I 0.03%
o = e <
" [a) . [a)
2 . , Q. 2. Q.
8 10° 3 ; 0.36% 27 100% 8 R 2] 97.7%
é o3 B é o4 > o4
-lux 9 lﬂ’ 9 -10°4
hu-CD45-Pacific Orange hu-CD3-Amcyan E hu-CD45-Pacific Orange hu-CD3-Amcyan
2000 w 2000 w
o 1wy g '
8 150K = 0% Er 8 150k o 121% g
Q. « Q..
100 Y oo 5w
< i i S
50K ° 50K ° 4
o -ln] o »103
a0 a0 W a0 o0 a0 W ¢ o a0 PO a0 o0 a0 P
hu-CD16-AlexaFluor700 hu-CD8-FITC hu-CD16-AlexaFluor700 hu-CD8-FITC
B CD34 mice N=42 CD34T+ mice N=69
Cell Mean cells/ul Fold Cell Mean cells/ul Fold
population w0 w2 expansion population w0 w2 expansion
hu-CD45+ 95.9 83.0 0.9 hu-CD45+ 725 4982 6.9
hu-CD3+ 21.3 241 1.1 hu-CD3+ 232 448.9
hu-CD4+ 11.9 15.3 1.3 hu-CD4+ 14.1 2294 Fold
hu-CD8+ 5.7 7.2 1.3 hu-CD8+ 7.3 190.5 expansion
hu-CD19+ 67.8 515 0.8 hu-CD19+ 444 20.1 <5
hu-CD16+ 1.0 18 17 hu-CD16+ 0.9 204 5-15
mo-CD45+ 818.1 827.7 1.0 mo-CD45+ 989.4 1243.6 1.3
C IR S S
N4 Q N4 N4 Q N4 N4
hu-CD3+
WO | hy-cD4+
hu-CD8+
hu-CD3+
w2 | huc4s N S B
hw-cD8 -

# mice

5 2 5 5 1 10 2 5 1
meancatopt [

0 50 100 150

Supplementary Figure 1: Comparison of leukocyte populations in the blood of CD34 and CD34T+ mice. A,
Gating strategy depicted with representative FACS plots from analysis of blood from a CD34T+ mouse 1D1502 before
(week 0) and after (week 2) UCBC and human IL-7 treatment. B, Mean cell numbers per ul blood and fold change
between week 0 (w0) and week 2 (w2) from CD34 and CD34T+ mice shown in Fig. 1b. C, Analysis of human leukocyte
expansion based on mean cell numbers per ul blood in CD34T+ mice (N=69) divided according to the cord blood donor.
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S2 Fig: Non-humanized mice are not suitable for generating T+ mice
A, Schematic illustration depicting the generation of NRG-UCBC and NRG-PBMC
mice. Non-humanized adult NRG mice were used for injection of either UCBCs or
PBMCs along with human-IL-7. NRG-UCBC mice showed low human cell engraft-
ment rates and NRG-PBMC mice developed rapid GvHD. B, FACS analysis of
leukocyte populations in the blood of NRG-UCBC and NRG-PBMC mice, 2 weeks
after injection of cells and IL7. Points shown in white were below limit of detection of
assay. Statistical analysis done using wunpaired Mann-Whitney test.



Supplementary Figure 3

hu-CD3

S3 Fig: Comparison of leukocyte populations in the tissue of CD34 and CD34T+ mice

FACS analysis of CD34 and CD34T+ mice shown in Fig. 2c for the presence of human CD3+ T cell, human
CD8+ T cells, human CD19+ B cells (A) and mouse CD45+ cells (B) in the gut LP, IEL and the spleen at
week 2. Points shown in white were below limit of detection of assay. Statistical analysis done using an
Mann-Whitney U test. C, Combined Pearson correlation curves plotted for CD34 (N=10) and CD34T+(N=9)
mice to analyze the relationship between human CD4+T cell levels in the blood vs. lymphoid tissue (LP, IEL
and spleen). A,B Bars depict geometric means. A,B,C Dots represent individual mice.D, Image 1-3: IF
staining of human T cells in the ileum, colon and spleen of HIV-1 infected CD34T+ mouse. Human CD3+
(white), CD4+ (red), CD8+ (green) cells were labeled for detection along with DAPI for visualizing the
nucleus. Scale bar is 50 ym. Image 4: Section of splenic tissue from a CD34T+ mouse stained with Haemat-
oxylin and Eosin demonstrating the presence of a PALS-like structure (arrow). 3 mice per group and 3 tissue
sections from different areas of each mouse tissue were analyzed. Representative images were selected for
display.
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Supplementary Figure 4

Plasma viral ‘g‘ - i.p. HIV-1 Plasma viral
N=17 load analysis 2 @ | |challenge load analysis
T o
O =
i ! = |33 11 y J
[ T 1 €° [ T 1
do d1 d14 d21 5= do d1 d14 d21
1061 CD34 (N=15) 1064 CD34 (N=11)
© T
5105 5
31077 8
[=% [s%
- )
£ E
%3 4] %3
£10 = 2
g g
< <
& 103 4
g ... Y L PETTTTIo 2
I d 9 O I
102+ T T T T T ! 102+ . . .
0 7 14 21 28 35 42 0 7 14 21
Days post i.r. HIV-1 challenge Days post i.p. HIV-1 challenge
-©- ID1506 <% 1D1996 -~ ID2156 -~ 1D2400 -@- ID1506 =0~ 1D2040 -0~ |1D2375
4 ID1541 =0~ ID2040 -o ID2375 =% 1D2430 43 ID1541 -2~ ID2050 - 1D2397
-®- ID1929 <@~ 1D2050 - 1D2397 =0~ 1D2442 -®- ID1929 -6~ 1D2070 < 1D2430
- |D1964 -6~ |D2070 -=- 1D2398 <% |D1996 -~ ID2156
d21 - 1D2040

lleum Colon Spleen

hu-CD4 hu-CD3

S4 Fig: Sub-optimal mucosal HIV-1 transmission in CD34 mice

A, Schematic representation of the experiment design. CD34 mice were given i.r. challenges with NL4-3vuz HIV-1 on
consecutive days and bled at the indicated time points for testing viremia. Mice that remained un-infected after i.r. challen-
ge were challenged via i.p. injection of NL4-3vu2 HIV-1 to confirm susceptibility to infection. B, Plasma HIV-1 RNA levels
in the blood of CD34 mice after i.r. challenge with high dose NL4-3vuz HIV-1. C, Plasma HIV-1 RNA levels in CD34 mice
after i.p. challenge with NL4-3vuz2 HIV-1. The dotted line represents the detection limit of 384 HIV-1 RNA copies/ml of the
assay in (b) and (c). D, RNA-scope-based detection of HIV-1 infection in the ileum, colon and spleen of CD34+ mice
harvested at day 21 post i.p. HIV-1 challenge. HIV-1 RNA (pink), CD4+ cells (white), CD3+ cells (green) were labeled by
in-situ hybridization and IF and nuclei were stained with DAPI. Scale bar is 50 um. 3 mice per group and 3 tissue sections
per mouse were analyzed. Representative images were selected for display. i.r. intra-rectal, i.p. intra-peritoneal
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S5 Fig: Neutralization potency of bNADb tri-mix against NL4-3vuz HIV-1

A, Neutralization potency of individual bNAbs (3BNC117, 10-1074 and SF12) or an equimolar tri-mix (combi.) against
the NL4-3vu2 HIV-1 infectious molecular clone represented as 50% inhibitory concentration (IC50) or 80% inhibitory
concentration (IC80) along with the maximum percent inhibition (MPI) values. B, Neutralization curve of the individual
bNAbs along with the tri-mix measured in (a). C, Antibody concentration of the tri-mix in the plasma of CD34T+ tri-mix
mice from Fig. 3 measured using the TZM-bl assay. D, 50% Inhibitory dilution (ID50) values of the tri-mix in the plasma
of CD34T+ tri-mix mice from Fig. 3 measured against the NL4-3vu2 HIV-1 infectious molecular clone. ID50 values at the
time of i.r. HIV-1 challenge (d0 and d1) are highlighted in red. E, Tri-mix concentration in the plasma of CD34T+ tri-mix
mice from Fig. 3 measured against the NL4-3vu2 HIV-1 infectious molecular clone. Values at the time of i.r. HIV-1
challenge (d0 and d1) are highlighted in red and values below the detection limit of the assay are highlighted in grey.



Supplementary Table 1. Leukocyte cell numbers in the blood of CD34T+ mice

CD34T+ mice N=69

Number of cells/ul blood volume <10 10-100 |EA[00)

hu-CD45+ hu-CD3+ hu-CD4+ hu-CD8+ hu-CD19+ hu-CD16+ m-CD45+
Mouse ID w0 w0 wo w2 wo0 w2 wo0 w2 wo w2 w0 w2
1317 132 49 40 XN os M 63 | o7 nd nd IR
1320 413 38,1 317 WEVEN 33 RATAMN 10 | o7 nd nd ORIy
180 |WREER 2045 10 | nd nd  [INEEN
1550 98,1 Xl 2020 G 384 | 92 nd Pl 704 2013
1571 40 29 |[NIZEN 04 | 42 | o 05 nd nd G
1618 0,1 99 | o5 | 88 | 00 [ o nd Il o ouis
1800 97 | 561 | 38 | 88 | 332 | 54 nd nd  EZNI
1551 319 | 798 | 271 106 | 17 | nd Rl e 2193
1578 12 | 37 | 27 | 41 | 03 | 03 nd nd  IRECGREY
1614 263 | 879 | 42 | 454 | 00 | o0 nd P 522 280
1782 181 PN 35 BEEAM o7 | o2 nd Pl so1 19303
1502 24 RPN o3 MREXM o0 | o 00 | 42 [RUZPREVR
1508 504 | 1000 | 29 [ 327 | 00 | o1 0,1 Pl 15503 13223
1529 06 | 431 | 19 | 722 | 00 | of 00 | 18 ORI
1534 14 07 00 | 04 | 00 | ;0 [EEGIMRREN
1539 X 02 [EICEM 00 | 00 | 00 | 28 ESIEMEPIY
1542 88 35 | 991 | 00 | 02 | 00 | 44 [RPEXBEPLITR
1901 00 | 71 01 71 00 | o1 BRI 4627 11848
1915 60 | 388 | 15 | 444 | 00 | 02 | 00 | 320 IRENNETZE]
2021 86 | 294 | 25 | 218 | 185 | 110 | 02 | 12 [BEEEEEIEE
2039 03 | 338 | 01 | 447 | 106 | 04 | ot M 5534 4184
2047 64 21 18 | 00 | 09 | 322 [REVEEEELEL
1930 54 | 176 | 09 | 36 | 74 | 207 | o3 | 53 |[BERNEIPA
1931 23 | 813 | 63 | 318 | 141 | 356 | 22 | 71 AN
1956 22 | 38 | a1 37 | 338 | 216 | 04 | 10 FENVEREENETY
1958 73 | 134 | 22 | 50 | 24 | 199 | 08 | 23 [EECHANEVE
1959 92 | 327 | 25 | 108 | 293 | s7 | 37 | 201 |MEGPANRETPE
1960 19 | 178 | 34 | 73 | 99 | 158 | 11 P 6540 5891
1961 198 | 653 | 146 | 486 | 146 | 73 | 52 | 101 [PEA
1962 28 | 705 | 52 | 487 | 431 | s87 | 27 | 170 [EENETES
2071 437 01 | 138 | 396 | 264 | 00 | 00 | ot [RIl 30896 25441
2008 16 04 | 19 | 04 | 22 | 04 | 08 | 00 | o2 [EEEHEEELF
2099 09 09 | 104 | 00 | 41 00 | 00 | 00 | o1 [EERISNPEL]
283 | 27 | 420 | 00 | 02 | 00 | o1 BEEBREIER
153 | 887 | 577 | 636 | 13 | 75 |uAMCN
184 | 194 | 33 | o7 | ot Xl 28 3971
821 | 267 | 733 | 166 | 12 | 05 [EEOMNNEN
709 327 | 27 | 147 | 527 | 559 | 09 | 112 PRI
2169 316 | 375 | 308 | 370 | 186 | 206 | 13 | 147 | 02 | ot 0,1 Xl 560 79rs
242 12 | 109 | 11 80 | 09 | 65 | o1 09 | 00 9389 26106
2372 287 | 624 60 | 171 | 14 | 61 | 177 5602 8778
2381 2117 3055 12 | 4 | 25 | 10 G 10547 6195
2373 512 [EEAY 302 WRIEYN 153 MM 14 | 04 | o5 8104 17426
2376 61,5 [ETEE 19 BPErN 34 EEM 362 12632 5426
2405 2820 4446 PRl 70 1058 2118 37 6109 2493
2410 552  |WREA) 411 | 358 | 86 [N 09 00 | 02 [RPSANEPILY
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Supplementary Table 2. Leukocyte cell numbers in the blood of CD34 mice

CD34mice  N=42 Number of cells/ul blood volume <10 >100
hu-CD45+ hu-CD3+ hu-CD4+ hu-CD8+ hu-CD19+ hu-CD16+ mu-CD45+
Mouse ID wo0 w2 w0 w2 wo w2 wo w2 wo0 w2 wo0 w2 wo0 w2
4473 2582 4,5 71 12,2 248 174
493,7 2356 6,6 6,9 14,2 10,6 233
1343 57 106 24,2 310
1337 42 39 05 0,1 08 08 15 09
1548 45,2 54,6 238 21,5 19,3 30,3 44,9 54,4
1576 60,7 86,5 47 6,7 141 30,0 194 373
1620 70 171 0,0 0,6 16 30 1,7 39
24 23 26 45 54 7.7
14,8 249 27,0 50,3 437 784
1617 213 98 22 1,1 15,5 6,7 18,9 8,6
1619 03 06 01 03 01 02 03 06
1803 Ea 38,6 36,9 94 57,5 13,9 38,2
1506 19 15 04 05 13 06 18 14
1535 18,8 03 03 0,1 0,2 0,1 0,7 03
1541 33 21 15 0,9 1,2 0,8 33 18
1996 14,2 184 19 1,6 15 27 37 48
2035 18,6 73 3,0 0,7 59 0,9 89 1,7
2040 232 15,2 04 27 134 11,1 14,7 14,6
0,1 0,2 03 0,2 04 0,5
19 0,7 35 12 56 21
44 28 63,8 16,1 74,5 19,7
0,1 0,5 2,6 19,3 32 204
10,2 10,6 16,6 32,7 29,0 453
94 12,8 28,7 271 40,3 42,8
02 0,0 22,6 16,4 229 16,5
26,0 349 99,0 655
32 338 84 6,3 121 10,8
10,0 224 93 272 19,7 51,6
22 21 34 3,6 6,3 59
1129 [ 76 | 20 | 59 | 92 | ms
133,22 ‘ 15 18 15,1 7,6 17,6 10,4
O 14 | o8 | 80 | 50 | 98 | 65
o 39 | 39 | a7 | 60 | 90 | 12
2085 ‘ &l 3,0 58 13,3 10,3 17,5
2847 ‘ 42 22 41 15,7 94 194
2421 50,4 26,8 104 11,4 85 95 211 229
2430 704 721 78 41 59 6,4 13,7 10,9
2442 Eﬂ 339 11 6,6 14,8 10,0 27,0 18,8
2549 474 31,2 20 21 11,2 10,1 13,6 12,2
2550 84,7 84,6 03 1,0 06 04 1,2 18
2573 39 45 1,7 22 1,0 15 28 43
2647 224 18,2 83 52 10,3 104 20,2 16,5 14334




Supplementary Table 3. Leukocyte cell numbers in tissue of CD34T+ and CD34 mice

No. of cells/ 108 cells in lamina propria at w2

Model Mouse ID hu-CD3+ hu-CD4+ hu-CD8+ hu-CD19+ mu-CD45+
CD34 1306 267.6 144 345 141.0 12975.0
CD34 1321 688.6 468.6 1315 145.8 4915.8
CD34 1300 70.0 4.7 0.0 39.7 4167.8
CD34 1337 9.3 22 11.0 17.7 24507.5
CD34 1576 171.0 61.4 132 67.9 26189.6
CD34 1802 773 15.0 8.6 27.9 23331.0
CD34 1548 703 33.0 44 22 35584.3
CD34 1620 18.3 0.0 23 29.8 14469.8
CD34 2371 159.4 8.3 0.0 22.8 41694.4
CD34 2382 66.8 8.3 0.0 M7 13228.6
CD34T+ 1344 2003.4 13436 260.0 91.8 14545.6
CD34T+ 1317 868.3 4774 126.2 1311 7876.1
CD34T+ 1320 20039.9 137735 3346.8 453.1 68751.0
CD34T+ 1550 5709.2 2911.0 1937.1 60.7 21496.3
CD34T+ 1800 9681.3 4027.8 3662.0 278 17683.4
CD34T+ 1571 1099.5 675.1 109.9 88.0 277179
CD34T+ 1618 839 22 11.0 8.8 16987.1
CD34T+ 2372 135.7 63.7 8.2 0.0 28134.8
CD34T+ 2381 151.8 18.7 6.2 416 13640.2

No. of cells/ 108 cells in intra-epithelium at w2

Model Mouse ID hu-CD3+ hu-CD4+ hu-CD8+ hu-CD19+ mu-CD45+
CD34 1306 330.6 3.0 334 485 1052.5
CD34 1321 250.5 176 71 31.7 1710.9
CD34 1300 192.0 0.0 15.6 131.7 1049.5
CD34 1337 3721 0.0 293 69.9 41247
CD34 1576 495.3 0.0 47.0 34.2 602.0
CD34 1802 296.8 0.0 17.2 38.7 600.0
CD34 1548 293.1 0.0 19.3 12.8 1320.2
CD34 1620 186.0 0.0 171 10.7 1490.0
CD34 2371 386.3 0.0 0.0 233 1001.9
CD34 2382 307.2 0.0 0.0 8.1 767.9
CD34T+ 1344 2711 429 54.2 499 368.7
CD34T+ 1317 12494 286.5 217.0 35.8 1727.7
CD34T+ 1320 3835.9 1390.1 14197 97.3 9749.5
CD34T+ 1550 341.0 28.2 50.0 50.0 480.0
CD34T+ 1800 813.0 108.0 489.1 14.8 2536.5
CD34T+ 1571 403.7 17.2 10.7 19.3 1140.2
CD34T+ 1618 244.8 22 15.2 17.3 1148.0
CD34T+ 2372 490.0 104 0.0 125 942.4
CD34T+ 2381 739.6 138 4.0 79 765.3

No. of cells/ 108 cells in spleen at w2

Model Mouse ID hu-CD3+ hu-CD4+ hu-CD8+ hu-CD19+ mu-CD45+
CD34 1306 171145 73747 8082.3 161409.3 71989.1
CD34 1321 37657.2 31768.0 4971.5 6183.5 196772.1
CD34 1300 377278 23376.3 11706.6 443152.9 51384.4
CD34 1337 14563.5 12353.1 109.0 9113.9 588010.9
CD34 1576 30366.1 23547.6 5864.8 62731.9 251566.1
CD34 1802 16274.3 9329.9 5225.0 175796.5 399541.0
CD34 1548 67005.2 309734 232736 1525.3 145455.2
CD34 1620 31461.8 284405 555.1 71886.5 199539.6
CD34 2371 3950.1 1743.0 2049.7 94541.7 64010.2
CD34 2382 11367.4 4194.6 6204.8 187007.0 51005.0
CD34T+ 1344 484012.0 205888.7 175039.3 210726.7 10652.7
CD34T+ 1317 616356.2 289125.8 246492.7 34099.6 181182.1
CD34T+ 1320 305262.1 120994.2 145051.5 417.8 131654.6
CD34T+ 1550 285604.5 96094.8 157161.2 43804.5 55971.5
CD34T+ 1800 90674.1 222176 49175.3 9393.8 2396.4
CD34T+ 1571 169227.4 126501.9 37091.7 16658.4 224019.2
CD34T+ 1618 35639.5 15070.2 16173.8 4.2 380874.6
CD34T+ 2372 224772 14118.3 7700.5 55236.5 43175.4
CD34T+ 2381 21337.2 11751.2 5853.4 236240.1 40745.5




