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#[%] B, sFk, ZHIFBIRALLESE R E(human immunodeficiency virus, HIV)JT ik 4o A

897 TP RRAARABRATA QRSB TR T 4B/i8(chimeric antigen receptor modified T cell,
CAR-T)J? R AT ZR RN ER B THEL EREFARESG TR, KRB ITRAF HIV
B9 B 1 R e K 4F HIV- AENV-Jurkat-EGFP-mCherry #8345 40 i, 5+ vAiZ tm e 2 B 204F b 63T
PR AR S, E3 £ X% AEF PCR (nested quantitative polymerase chain reaction, nested-qPCR)
Z & HIV B AA Ja . 833 BAARIES B AS] B fo % A4 48 f(peripheral blood mononuclear cell,
PBMC)#| NOD/Prkdcscid/IL2rgnull (NPG)- N &, @ iL ¥ s A 4h B fwd hCD45+. hCD3+. hCD4+
Fa hCD8+A R AL 20 2,89 o 45 Sk 1 BT ARAG s RARRI M 32 5 A2 . MLAZIE 4T HIV NL4-3-NanoLuc
oy, MUGEIL S WERRBEES T RREFIN HIV KA E4], SREN, BRFHHRIESHSER
PBMC @ N AR 3-5 U, SRy SRR H4em 2| AR £ R mie ey iz id, AR5 F]Féﬁ/\‘/)%
%dﬁ%ﬂﬁ?mm%kﬁzmhWA@%J&&W%%ﬁ% B 27 d Ja B AR AR A
BRI R ERRELETBEAORL, > T REFERKNEMETY %S DNA. RNA fo 477
#% 2 DNA /\7‘5'1 X %7 18 000 coples/lO6 cells. 15 000 copies/ug RNA. 15 000 copies/10° cell. AAF
FAER T i@ i B FHGES EFA PBMC, TR % HE 2 HuPBMC-NPG//® F 384 %, J& = 4 (severe
combined immunodeficiency, SCID) AR AL s RARA!, FF H HIV 347 I Bz 2 . KRS
THZME HIV 2E4F A DNA 697 ik, A XEARERA FAKF B R E K Fext A3 A 40
HIV 57 ik 8976 57 ORI B2 T Jhmh.
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FE. AR R, ARKESMEmEHIV); NPG £EHE R 9N fo A 4 4m i (PBMC)

Establishment of a humanized mouse model of HIV-1 infection
and quantification of integrated HIV proviral DNA in vivo

GAO Yang, LIU Jiarui, WANG Changjun, MA Yan, ZHOU Ying, DONG Ting, WANG Tao,
SUN Yulu, GU Chaojiang”

School of Life Science and Health, Wuhan University of Science and Technology, Wuhan 430065, Hubei, China

Abstract: In recent years, virological, pathological, and immunological studies need to be carried
out for the emerging anti-human immunodeficiency virus (HIV) therapies such as gene therapy,
broadly neutralizing antibodies, and the derived chimeric antigen receptor (CAR)-T
immunotherapy, which necessitates suitable, simple, and inexpensive small-animal models and
methods for accurate quantification of the viral genome in the HIV-1 infected. In our research, the
HIV-AENV-Jurkat-EGFP-mCherry cell line was engineered through the infection with a
dual-labelled HIV pseudovirus. A nested quantitative PCR (nested-qPCR) method with the
cellular genome as the integrated standard was established for the quantification of HIV proviral
copies. We administered intravenous injections of healthy human peripheral blood mononuclear
cell (PBMC) into NOD/Prkdcscid/IL2rgnull (NPG) mice. To verify engraftment kinetics, we
analyzed the percentages of hCD45+, hCD3+, hCD4+, and hCD8+ cells in the peripheral blood of
hu-PBMC-NPG mice. To evaluate HIV-1 infection in hu-PBMC-NPG mice, we inoculated these
mice with HIV NL4-3-NanoLuc by intraperitoneal (IP) injection. We then monitored the
luciferase expression by the small animal imaging system and measured the viral load in the
spleen by qPCR. The infiltration of human PBMCs in mice was detected 3—5 weeks after
intravenous injection, and the percentage of hCD45 in humanized mouse PBMCs were more than
25% five weeks after IP inoculation. The expression of the virus-associated luciferase protein was
detected by luciferase imaging 27 days post infection. Moreover, the viral total DNA, RNA, and
proviral DNA copies reached 18 000 copies/10° cells, 15 000 copies/ng RNA, and 15 000
copies/10° cells, respectively, in the mouse spleen. Taken together, we reported a convenient
method for building a simple humanized mouse model of HuPBMC-NPG/severe combined
immunodeficiency (SCID) by intravenous injection with hu-PBMCs without advanced surgical
skills and irradiation. Furthermore, we established a convenient method for the efficient
determination of proviral DNA to assess HIV replication in Vivo, viral reservoir sizes, and
efficacy of novel anti-HIV therapies including CAR-T immunotherapy and gene therapy.
Keywords: humanized mice; human immunodeficiency virus (HIV); NOD/Prkdcscid /IL2rgnull
(NPG) mice; peripheral blood mononuclear cell (PBMC)
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NP B 9% B (human  immunodeficiency
virus, HIV) 3 2 0 35 15 Pk o 9% 6 Fa 25 5 AE
(acquired immunodeficiency syndrome, AIDS), EfI
S, ™ U NS A i B Y 4 BRI R
5, EEREIR AP CDA+T 4 BRI 3R - 4
LT B SR DI RE 3508 , 5 | 25 R AL 25 1k B
SR S TS BT AL YR . B 1996 4R R
P ¥ 4% 5% 9% 57 13 T (highly active antiretroviral
therapy, HAART)[A] {2245 20 Z4E 5, {HEENR
IR b3 2= AR e R A, Horp— AN E
PRI HIV-1 AU A2 S 2 N HAR ek
FeBop v, B = AR Y 3l W g e A ROk 46 R
HIV-1 ARG S50 AIDS (23 THLH], ik
BELS T HIV-1 8% i B e i AU AR 7 2
Y7 T B S T

M 40 2 B [ 9% B (simian  immunodeficiency
virus, SIV)ERGLAE N R KWk @ AR sh
YRR FERFSY HIV-1 IR 22 A7 e B B A1
P, AIFEIN XSS Y 24 E 2 RGO, BHIR
IR G R 1 s BN 5 AR a2 1
SIV 5 HIV-1 ZERZH Fe AR A 40%, 15t 4%
ZREK, NMEE STV ANREEEE HIV-1
T HIV/AIDS M85, I HAR AR KB
RURA B R o T A, ol e 2R AR R A
HIV/AIDS (RF5E A 13 80z i i 7 38
R, INRAE R SR s 2 AL, PR B3
WIAAAEARAL/IN | AR | IR a7 58 . 7 (44
A EFHRH S 203, Bate T 2 T2
RS . (EJE R T/ A4 B A A
CD4 ik, JCIkwh HIV-1 feapidye, BOANRE
% FF HIV-1 9 #F 52 1 . NOD/Prkdescid
/IL2rgnull (NPG) A\ JE AL/ AR BRI NOD/H
BB A& R % Bk BE (severe
immunodeficiency, SCID)# 5= F il 5| A F 41

combined

&: 010-64807509

43-2 (interleukin-2, IL-2)3Z4A%E ARG v HEHLE
(IL2rg)BR /N, B A A b o FVASH S ()
FEIE A s B (severe combined immunodeficiency,
SCID), il Bl B i NS e i, fud&sh
JE I B> 4% 48 it (peripheral blood mononuclear
cell, PBMC)35, SRE /NS R G, %
RIFLRBAL I R AR HIV-1 [ NS s R 50 Bk
Iz P

AW ST B TR o i ko S N TR A A
PBMCs #fiffl 4 2 A5k /N BRABERY s [R]sf Xo 7 A
AL/, S R S HIV-1 NL4-3-
NanoLuc 5 8 A T/ , #E4 T TG A B E fo
JERRREIE RS, @i SnaOtEE PCR
WA FoKFE T HIV G /)N BRUAR R A Py 3 7
RNA, & DNA K#EGHDEE DNA, FE0IL0F
R BE R KN, ATHESN HIV 2590367 A4
IRIT PN A0

R

1.1 TR

NPG /NI A 4E i ik A Y HARAT IRA ],
B 5 & 4 97 T i DURE B 0 R e e R
(specific pathogen free, SPF)Z% 5t FE A 5% (UL AIT)
Lo FERRE B s DU B AIE S B A= 1 28 4 = 05k
B (Rge)h, kL K. BRI ARG E
Ko /N6 JllE, SR EE R  SCITE
55 PBMCs SR TG A0 1k P g SR
o A ST RN/ SR S S 3 22 s R R 73
Yy fe P22 Gy o e, A HE S O [SYXK(F)
2018-0045].
1.2 K FIFRLER

IR EL 4 43 259 . Furimazine M 21 2 g %4
A T AL R ER A PR F ;. RPMI 1640
AN 5 2 F Hyclone 22l 5 Bl EL <=5 (ABC)

B<: cjb@im.ac.cn
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R Fi#% 5 (RAL)IE T MedChem Express 23 F) ;
Lenti-X p24 R i B 50 &4 T TaKaRa 23 Al 5
Pt A\ CD45-PE,CD3-APC ,CD4-FITC , CD8-pacific
Blue #it{A&6 T BD 2\ ], JF-# ] BD 24 vl jii L2
HEASCHEA RGN 5 SRSt 2 i PCR ¥A1UR &
TR BT IEMERE A YR e A PR A | o 9
PCR U F Bio-Red 2~ ] ; ¥ Hi K- 2500 ML R
Eppendorf 23wl /)N BUZH LR 5 1 Tk 5t
RIRAEACBHE A PR |l 5 /NS WG RO UG &
%2 T Thermo Fisher Scientific 2> 7 o
1.3 ASMNEIMEZMEE(PBMCs)BY 9 5

K B BT o B B RN A bk L,
EHPrt)s, TEIRT 650xg B0 15 min, %
RS, R )2 i A0 SRR A B R K R
B, WUENRAIG, BRI 25 4 7Y bk 12 40
M43 B (Ficoll)hr, i 650xg E§.0> 30 min,
RIS AZ AL (I BZ) A 3 A5 AR AR
FRER K R — K, ZE I 300xg &0 10 min,
O JE AL 40 i 24 /% W 10 mL 818, 7 5 min
WAV 54NN PBS E 45 mL, % I 450xg
.0 10 min, i A BEER K EE A PBMC 41 il
% 2.5x107 cells/mL,
1.4 Hu PBMC-NPG AR{/NREIEER
i W oAl

ZER LK T SPF Zshiy b oe . Hik
SE AN EEAER 6 Al NPG /NR &
WENERE SR 3d A, s 44, AL S B, PR
4 H/NRAERE | RSN —3. 7E SPF 45t
BEsEH, 24T 4 AU/INRUREKIE ST 5x10° cells/ X
A PBMC #17 Nk sy

PBMC {H41/NRJG, 435I 3 JRFISS 5 4
WS /N BV T BB K AL 24 150 ul/ 2, EDTA Bt
A4 2 FAARFRAGLT AN, vk B2
10 min, 500xg &.0> 10 min % F¥%, 100 pL 4=

http://journals.im.ac.cn/cjben

FRERK B, 4351 AN CD45+, CD3+,
CD4+., CD8HJiiA, 4 °CYeft, 30 min, ¥ 3 Wn
30 2o 20 SRS /N BRUA It A3 1) A Ik
Ml CD45+, CD3+, CD4+, CD8+H MM,
1.5 Hu PBMC-NPG AiR{L/NiR GVHD i¥5

A Ja /N BB R AT B A Y B TE R
(graft-versus-host disease, GVHD)#£4, GVHD
IR R IOFGIAE TR, TG, B8 8F
F BRT9% 5 551, GVHD I RTESS X 5 3 AH
4L Az,
1.6 NL4-3-NanoLuc fE =&K& B2

DIASZ I S ARAER) HIV B R By 325K Bk
pNL4-3 Jy B4, FIH Xho T FREEBEIA S,
TE Env LK F Nef 3 PR AR I A B O 3R il
NanoLuc [ . linker #1 IRES, M 1fi 3k 15
pNL4-3-NanoLuc Jithi, £E4E )% 4 =R LK =
BE HEK293T 411, 72 h JGWoik B, 435Ik
300xg 5 min. 3 000xg 30 min F1 30 000xg 180 min
B A5 4 ) NL4-3-NanoLuc 575 .
1.7 %% p24 EATEE. TCIDs #2i) & B
ST IE

1 p24 AR SRR R 5 AMREE(200, 100,
50, 25, 12.5 pg/mL), A DMEM FEafils =5 H
A, B L IERREE 1071 10°°, IR EM
B R 23 I IR MR SE BT TAE 96 FLAR T i
SERESHOLE, KEPRAESL . BE LA RAS N RE A
200 pL JMABLEEFLA, w5 B R Bl
A 20 uL 24, FTF 37 cClaiREs A P i s
60 min, % L3, I 300 L BYBEER L 96 fL
e, IR IEVE 5 I BRALHAIA 100 uL 1) p24
Y RBBA A, T 37 cClHIREE A PN E
60 min, 2 F3iF, I 300 puL BYBEERITE 96 fL
Me, FEEDR S Ko FHLHIIA 100 L HEEREZ-
BRLEAY), HTEIR18-25 °C)iFF 30 min, 2
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&, FH 300 puL AUPERRIRIEE 96 Lk, [ RN
UE S . B 100 pL A9 E5 &R Pas n 2] A4~ LIk
W, FEE TR T (1825 °C)REEIF & 20 min, M HE
SERLE , BEFLINA 100 pL 28 1F ¥ (stop solution for
TMB substrate), S 1 min 5, BFEFERALA R
WA BEE R 450 nm AT E o KRR A T A
M, ZhbnEI IR TG, XA b
LG B 14 p24 (E T TS HE T

B TZM-bl 4 LA 1x10%FLEEFT 96 FLH
i, 16 h JEREF L BiE. H&A 10% FBS Al
10 pg/mL DEAE-dextran ) DMEM 5¢ @15 353k
PR RO R R, S 2R BB R 1070,
107, 10°, 107, 10° MR S B4 1 mL,
BALMA 100 pL fEEEM B, M4 10 1L, #
96 FLIE T 37 °C. 5% CO, HREF4H P4k S5
3. 96 h J5 LA 7E DMEM 5¢ 421595 5 50 L,
144 h J5%8 L4355 DMEM 524859558 50 uL,
168 h J53 LR ALINA 100 pL 25 pg/mL
Furimazine 172 ERI . 2o AR T BHYESL
0 3 F%, IFLEI G BHPESL, AN BHPESL . AR
10 57 19 45 41 BH M ALk AR ML, R
Reed-Muench W FGiEITHEAXTTHRE A 0.1 mL &
R EE R TCIDso fE AT -

FEES L] = (BT 50% BH 1 5 1 7 4 B
50%)/(=5F 50%PH 1 43 BAKT 50%PH
RIE 0.

lg TCIDso = 2] Hu A5 < R B B X 45 =z ] 1) 25+
1o T 50% BHH: 5 A s B8 B (A X

FEARE T 50% BH 1 2R 14 (B0 22 76 BRI AR
BT E, FE B A 0.1 mL 5 IR K
TCIDso 1 P BE 4
1.8 HIV-1 /MR EBIRBI B S E K IRTT

WCER A S B AE A ) e A = R I AT,
NL4-3 JieEbk/e HIV CXCR4 [ iy A A5

&: 010-64807509

PR, ELARG A ANE L CDA+T 4 p4erE", g
s g, ¥R 3 4, B s H,
AR 2 21, JEREITE S H 2x10° TCIDs, Y H
U R MR | 41, EREES 4x10° TCIDs,
MR AR, BY 16 d M 27 d JRIAER
150 mg/kg 71 2 I 3 4 150 uL Furimazine W%
Yo A U AR /N, 5 min J5
IVIS /N AR A% 2 5t (Xenogen, Hopkinton)
WEESCAE S, TR BR B9 & 84 Living
image (version 4.0)JEA TR EFLAL B, S8 B o
JIE S e L 8 T W B TE S W ALK 1 52 i 7K F
S B AR A . M 9E1F S ROL fHIkF|
10°-10" photons/(s-cm?) Bl AT 1] 1 JE YL Ak 7Y A4 78 il
1. PR35 (Abacavir, ABC)FIH R (Raltegravir,
RAL)Z R TA 3K, XMy N B 45
2, I 150 me/(kg:d)F1 100 mg/(kg-d)' 7
1.9 HIV-1 B/ RGN G ER RS
DNA. RNA €2

PEWUBIL R RE 5 JA T /0N BRU A A 0 o 9 261
Z1h 3 DNA Fll RNA, S HUR: 5 gag 5145
(& 1), BEdEMNZOLER PCR BITEGEER 2.
2% 3), I /)N BR ML A 1 7% 2H 21 DNA H 1) gag
SR P8 DU 7o i, RIS LA B-globin 78
SR, U S B-globin 5 | M1 % & 7 4F ul
YL /N R DNA H g-globin ZER#5 D18, IF:
FAF R # DUB I — e Ab 8], ST 304 10°
MM gag JEH DNA A9#5 D14, & RNA
25 12k i %% 53t (reverse transcription, RT)J5, i1 52
W26 E 7 PCR AYJT TR, R/ BUALIE 1
WAL RNA H Y gag FE R 048 DUEGHEA T &
AN GADPH JER g NS HE I, el s A
GADPH 55t A nL RNA R, X
1) gag RNA #A7IH—fbAbHE, THEAFRE pg
RNA ' gag £:[8 RNA 984 D15k,

B<: cjb@im.ac.cn
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#1 WHEE PCR5IMFIRE
Table 1 The sequence of primers/probes used for qPCR analysis

Primer name Primer sequence (5'—3) Size (bp)
Gag-F GGACCAGGAGCGACACTAGAA 21
Gag-R CAGCCAAAACTCTTGCTTTATGG 22
Gag-P FAM-GTGCTAAGCAGTTGGTGGT-MGB 19
HGADPH-F ACAGCCTCAAGATCATCAGCA 21
HGADPH-R ATGAGTCCTTCCACGATACCA 21
HGADPH-P FAM-GTGCTAAGCAGTTGGTGGTGCAGGA-MGB 25
B-globin F CACAAGTATCACTAAGCTCGCTTTCT 26
B-globin R TCATAATATCCCCCAGTTTAGTAGTTGG 28
B-globin-P FAM-CTGTCCAATTTCTATTAAAG-MGB 20
LTR-R GGCGCCACTGCTAGAGATTTT 21
Alu-F CTCACGCCTGTAATCCCAGCA 21

* 2 WHEE PCRREHER
Table 2 The reaction system of qPCR analysis

Reaction system Amount added (nL)

2xAceQ gPCR Probe Master Mix 12.5
Forward primer (HIV-1 12.0 F) 0.5

90 pmol/L
Reverse primer (HIV-1 12.0 R) 0.5
90 umol/L
TagMan probe (HIV-1 12.0 P) 0.5
10 pmol/L
H,0 (RNase and DNase free) 10.0
Template 1.0

®3 ERRAER PCR REREF
Table 3 The reaction procedures for qPCR

Temperature (°C) Time Cycle
37 3 min 1
95 5 min 1
95 10s
} 45
60 30s
72 5 min 1

1.10 HIV B/ NRIAAESHITmE DNA /Y
EE

T EA/NRATE T HIV ARG
PEOLR, FRATE ey T AHERL, e
P PCR Y3, W8S —4 12 MEF L
PP 1 (e 4), ARG AT SRS SO E
PCR £l .

PAA LG 2 # 2 Jurkat-EGFP-mCherry XUbr
MR EERI 24 DNA fER HIV G hRUENM:

http://journals.im.ac.cn/cjben

Jurkat-EGFP-mCherry XUbR 2 ifd FH A% gp120 Gk
Fa i HIV NL4-3 51 Rz A1 K 3P B4R % 5
(vesicular stomatitis virus, VSV-G)%3é i Jiv k7 5%
YA B O BRI , M B B A M JS TR A R
w7 AR, St 20 05, JEA
HIV 3 R 41 5 DUl R R i 4 DL B A1, 3
20 fRJ5 B9 20 i 3L R 4 8L DNA, %I gag X514
TRET R bR S 0% 8 HIV JE DRI AR v o I E A T
75 e B, B E VE A HIV-1 Bk #2341
PRt

LS HIV KE[K ZH DNA ¥ 10° 4% D15/l
BOARE SRR LR, TELE 10 5 RE, TR AR
YRR IE IR ZH DNA, AR5 50 B b e
it DNA B KRBT, B0 AR A1
MR, BRRTES—R 12 MERTY
A FRAES AT AR R AR 25
Alu-F 1 HIV £ 5359 LTR-R (3% 1), ke
phE RN Alu-F Fl LTR-R, T3 AL AS G BE 21
UM LTR-R., FIFH HIV & 12 X 5| 4% % F
Y R P T, DU SR b
AR A s 1 1 2 20 1) A DU AR o o 2 RO B2 7
5 DR, SR G B TR REAS (3 548 DUECE T1F
DU AS 7 Sk A0 R A AR X B2 1 48 DL, []
M4 400 5E O BE pL p-globin K& R4 D1 #5 ik
P —Ab A3, 545 2] AE 10° 40 HIV B4
HIYEE DNA A9 D1 %k
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F4 FE—RWYE PCR RMEF
Table 4 Procedures for the first round of pre-amplified
PCR reactions

Temperature (°C) Time Cycle
95 3 min 1

95 155

55 15s } 12

72 8 min

72 5 min 1

1.11 ®itFERE

KM GraphPad Prism 8 Zif=#i X} 525
AR BIESS TR AR LU+
PRUEZE (X £s) KR 5 2H R S 22 41 1) P 4 1) 5040 L
BR A Student’ t 55, P<0.05 RAnERABSRIT
Y, *: P<0.05; **. P<0.01; ***P<0.001,

o )

2 ZERE4
2.1 NL4-3-NanoLuc JAERIEFRIGWER
B3R B R IS E

DI S 2 (A7 10 HIV B B 3¢ 1k ok

A

Standard curve
¥=0.005 169X+0.069 33

R*=0.99

0.5 -

Absorbance (450 nm)

0.0 | | | |

100 150 200
P24 (pg/mL)

250

Negative

pNL4-3 AE38, Wity pNL4-3-NanoLuc Ji
BL(EL TA) o I Gy R S0 Js I A 1 6 2B 0 7 1)
P24 A E R, ShlbrfEih g, TS0
W P24 E &K 1.8x107 pg/mL, R
PEREE TCIDso & 107°7%0.1 mL (&l 1B). 33
FEEKG R G, AR FAUF A i i A
&L TZM-bl AL RE 1 (Bl 1C).
2.2 NPG /MRAIREVR A AR ZH RS
TE PBMC {F 5 AR5 55 3 JAANSS 5 04,
AU FRIKCR ML . SEAE 2T 4N A 31 /N RSN A 1l Bz
4], FLE hCD45/CD3/CD4/CD8 £ {abrici
YLt A AT, 455K, A PBMC
A 3 AN 5 JE S hCDAS5+FEE R IR A0 AE /N B
AL ) EE B4 50k 47.9%A1 83.5%, ¥ I
TRZRAR & LE R T 25%B985iE(E] 2A), 5 85 hCD3
TE hCDAS+HA LR & Lhik ] 98.7% (& 2B). 7E
CD3+T ZHififEh35ik CD4+M1 CD8+BHM:4H 4%
di 27.5%F1 65.2%, FEXFEAMMETER T CD4+AI
CDS+HLRHM: T 401, CD4+CDS+XFHE T 4ifiEny

Tat—

IRES

Rev

Photons/(s-cm?)

1 NL4-3-NanoLuc fF S RIEFNME. mE 5% R EBREMIEIE

Figure 1

Schematic diagram of NL4-Nanoluc plasmid, viral packaging and infectivity validation. A:

NL4-Nanoluc plasmid backbone. B: Viral P24 assay. C: Virus infectivity verification.

&: 010-64807509
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A
t Week 3 Week 5
2.0M 47.9% 83.5%
20M |
I5M}
1.5M ¢
1.OM}
1.OM}
0.5M | -
< - ; e
) 100 100 100 10*  10° 10° 100 102 10° 10* 10° 10°
7
CD45+
B Week 5
250 K [98.7% 10 L Q2
165.2% 6.28%
200K + 104
150K | 10°
]OO K B 102 L
S0K | 10" E
Q4 Q3
. 1.05% 27.5%
0 : 10° ; ; ; . :
10! 10? 10! 10? 10 10* 100 10°
< %
@] a
g @]
CD3+ CD4+ >

B2 ANiEW/NRSNEMD hCD45+/hCD3+/hCD4+/hCD8+T 4R bk 15 53 4

Figure 2 Flow cytometric analysis of percentage of hCD45+/hCD3+/hCD4+/hCD8+ T cell in humanized mice
after intravenous inoculation of human PBMC. A: The percentage of hCD45+ in peripheral blood of humanized
mice at week 3 and week 5. B: The percentage of CD4+ and CD8+ T cells in CD3+ positive T cells population.

ELBIR 6.28% LA 125 SRk B 3 o e i bk e 5 A
PBMC J&, AURANMAE/N AR 3858531k, 5
JE Mk NPG A EAb/INEUEBER, AT LI i
HIV-1 /)N FRUBGL B R A 3
2.3 HIV B/ hRARBI g

N BN V5 AL R R S S B0 11 DL 3 A,
/NP E I hCD45+T 4Rt 25%Kt, 38
3 M T S NL4-3-NanoLuc %5 2 & 3EA T/ ,

http://journals.im.ac.cn/cjben

YR, HAART IRP4/INRIT IR TE E 4324,

BER 2 W, MEFE 12 he AL/ BRAEIR YR
5516 KRS 27 Kitkt 1/ Nahrid R BUSASIN HIV 9
2 N (TR S =i N O 1 == 2 =
FR) 12 21 B A5 e ' 5 I o ] 42 < T 52 09 5
P8 5 T HAART 167 41(% 3B) . HAART
TR IT AR S S 5 B W AT 25 iR T B ] AE K
I REAR 22 B IR PRBTI 2 25 W [ A R 0% o 203D
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il HIV 7E/N AR N RS2 o /N U 27 d s,
I 7] 4 2H A v ) R A 98O 5 ROL EL A F
10°-10" photons/(s-cm?), HIV R EE1E R
6 ER Wi AR 1 Rk 5 e ) 2 TR K P A /N R
P4 ELREARSE (L 3C). DL g R,

MG . =Rl 40 A HARRT 697 48
REGFFRIAUEN HIV-1 5588 58 AU IR A U5k /)N
BB AY | HL0 B B gLk 5 kS 4 ph R i 52 TR AR
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Identification of Hu-PBMC-NPG mice as an HIV-1 infection model by imaging system. A:

Schematic design for HIV-1 infected mouse model. B: Measurement of the nano luciferase expression by
imaging on day 16 and 27 after HIV infection. C: Quantification analysis of Nanoluc(Nluc) luciferase
bioluminescence intensity in the HIV infected mouse model. D: Body weight assessment of mice throughout
nine weeks following humanization modeling. E: GVHD assessment was evaluated at week 9 following

humanization modeling. *P<0.05; ns: Not significant.
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Figure 4 Quantification of viral total DNA and RNA in blood and spleen in HIV infected mouse model.

A: Amplification curve of real-time PCR based on gag region. B: The standard curve was generated by
logarithmic regression of the amplified standard sample signals. C: The viral DNA load in spleen and blood
tissues of humanized mice 27 days postinfection. D: The viral RNA load in spleen and blood tissues of
humanized mice 27 days postinfection. *P<0.05; ***P<(.001.
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Figure 5 Establishment of nested-qPCR for quantification of integrated HIV-1 DNA. A: The strategy of flow
cytometry and cell sorting for jurkat-EGFP-mCherry double-labelled cell lines. B: Fluorescence imaging of
jurkat-EGFP-mcherry cell line. C: Schematic representation of strategy for assay of integration. D: Validation
of the Alu-LTR pre-amplification curve with or without Alu anchor primer.
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Figure 6 HIV integrates efficiently in the humanized PBMC in mouse model. A: Amplification curve of
nested-qPCR for HIV integration. B: The standard curve was generated by logarithmic regression of the
amplified. C: The integrated proviral DNA was measured by nested-qPCR in spleen and blood tissues of
humanized mice 27 days postinfection. D: The ratios of total DNA/integrated DNA and total RNA/integrated
DNA was analyzed in spleen of humanized mice 27 days postinfection. ns: Not significant; *P<0.05; **P<0.01.
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