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[ Abstract] Objective To establish a transgenic humanized ACE2 nude mouse model against a BALB/c-nude
mouse background. Methods Female human ACE2 (hACE2) transgenic mice were hybridized with male BALB/c-nude
mice to produce an F1 generation. An F2 generation was then obtained by backcrossing the F1 generation hACE2 mice with
BALB/c-nude mice, and F3 generation hACE2 transgenic nude mice were obtained by intercrossing the F2 generation
hACE2 mice. Finally, F3 hACE2 transgenic nude mice were compared with C57BL/6J wild-type mice, hACE2 mice, and
BALB/c-nude mice in terms of their phenotypes, and physiological and immunological characteristics. Results (1) There
were no significant differences between hACE2 transgenic nude mice and C57BL/6] wild-type mice, hACE2 mice, or
BALB/c-nude mice in terms of their phenotypes. (2)hACE2 transgenic nude mice had similar physiological indexes to
BALB/c-nude mice and lacked thymuses. However, the spleen and liver indexes differed significantly between hACE2
transgenic nude mice and BALB/c-nude mice (P < 0.05). Routine blood indexes also showed that the neutrophil,
lymphocyte, and monocyte percentages differed significantly between hACE2 transgenic nude mice and C57BL/6] wild-type
mice and hACE2 mice (P < 0.01). (3)There were also significant differences in immunological indexes between hACE2
transgenic nude mice and C57BL/6] wild-type mice and hACE2 mice in terms of the percentages of CD3, CD4, CD11B,
and natural killer cells (P < 0.01), but no significant differences between hACE2 transgenic nude mice and BALB/c-nude
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mice. Conclusions We successfully established a line of hACE2 transgenic nude mice with a BALB/c-nude mouse

background.
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Figure 1 Cultivation scheme of hACE2 transgenic nude mice
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Figure 2 Phenotype of hACE2 transgenic mice of FO/F1/F2/F3
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Figure 3 Growth of hACE2 transgenic nude mice during lactation
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Table 1 Measurement results of growth and development indexes of hACE2 transgenic nude mice

- EERB(D) (%) HAE B BALEK 3 BHILBK AR B
L) Gestation Natalit (em) (em) (em) (cm) (e) (g)
Groups od(d) (% )y Height of Height of Tail length of  Tail length of Weight of Weight of
petto v born( cm) weaning( cm) Born( cm) weaning( cm) born(g) weaning( g)
ﬁ@ﬁlj\ﬁ 17.8 + 1.7 54.5 2.6 0.1 5.7+0.2 1.3+0.1 5.5+0.2 1.5+0.1 7.8 0.6
Nude nude mice
RERIR 17.8 = 1.7 6.8 2.9+0.3 5.7+0.3 1.1+0.1 4.8+0.4 1.4+0.1 7.7+ 1.2

Black nude mice
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Figure 4 Body length & tail length of hACE2 transgenic nude mice during lactation
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Figure 5 Weight of hACE2 transgenic nude mice at 0 ~ 133 days
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2.3.3  hACE2 ¥ 3L F#N Rl 5 4L

I RGN 45 S B s , 2 H S B, 5256 40 Nude-
hACE2 5 %} B840 C57BL/6]-WT #f tb, NEU ,LYM .
MONO H Bl B &2 R (P < 0.01); LKA
Nude-hACE2 5 % B 20 hACE2 #f ., NEU, LYM
MONO Hi 3 i #1245 (P < 0.01) , BASO .RBC
R 2 R (P < 0.05) ; 250 2H Nude-hACE2

%2 C57BL/6J-WT BALB/c-Nude 5 Nude-hACE2 15 % JE 28 R AL LA (2 H#%) (n = 6)
Table 2 Comparison of C57BL/6J-WT, BALB/c-Nude and Nude-hACE2 weight and organ indexes(2 mouths) (n = 6)

0 RE (g) JIF (mg/g) M (mg/g) H (mg/g) Mii(mg/g) — OME(mg/g)  MIMR(mg/g)  Mi(mg/g)
451 . . . . ;i
Grouns Weight Liver Spleen Kidney Lung Cardiac Thymus Brain
Toups (g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
C57BL/6J-WT 24.70 +2.20 50.22 +5.64 3.69+0.84 12.51+0.61 5.92+0.92 6.11+0.42 1.62 £ 0.54 16.37 +3.35
BALB/c-nude 24.80 + 1.30 62.97 + 6.54 6.98 £ 1.32 19.01 £3.02 6.37+0.51 6.96 +0.79 - 16.71 = 1.90
Nude-hACE2 24.60 + 3.70 57.06 + 6.84 4.83 + 1.84% 15.96=2.55 6.10+0.85 6.37 £0.70 - 17.15 + 2.83

¥ : 5 BALB/c-nude fH L, %P < 0.05, ( FF[F)

Note. Compared with BALB/c-nude,®P < 0.05, (The same in the following tables)

#3 C57BL/6J-WT BALB/c-Nude 5 Nude-hACE2 IR K JIERR SR EAE R L (5 ) (n = 6)
Table 3 Comparison of C57BL/6J-WT, BALB/c-Nude and Nude-hACE2 weight and organ indexes(5 mouths) (n = 6)

31 PR (g) JiF(me/g) W (mg/g) H (me/g) i (mg/g) IDHLLF("}g/g) Wl (mg/g) i (me/g)
Groups Weight Liver Spleen Kidney Lung Cardiac Thymus Brain
(g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
C57BL/6J-WT 30.00 + 3.96 54.22 £3.67 3.10+0.85 13.85+0.37 5.93+0.8I 6.24 +0.30 5.40 £9.00 12.33 + 2.23
BALB/c-nude 29.05 + 1.46 62.68 +4.32 7.08 +3.02 18.63 £+2.36 6.03 + 0.66 6.05 + 0.48 - 8.71 = 11.54
Nude-hACE2 28.33 + 3.41 54.49 + 2.59% 5.63 = 1.87 16.41 £2.71 6.12 + 0.77 6.55 £ 0.84 - 12.88 + 1. 51
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(P<0.01), (WF4~5)
2.4 hACE2 ERE#H/NREE ISR

2 AR A I /N BRI P CD19 . CD3 . CD4 |
CD8 .CD11B DA S NK 4ufil 5 te iy 4 R ank 4 o,
2 A 5B 4H Nude-hACE2 5% BR4H C57BL/6)-
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CD45+CD3+CD8 +F1 CD45+CD11B + ! I % i 35
Z5 (P < 0.01); 925 4 Nude-hACE2 5 %t H 40
C57BL/6J-WT ,hACE2 AL, CD45+NK+H i i 35
#Z5 (P < 0.05); 3% 4 Nude-hACE2 5 X} HE 44
BALB/c-Nude ML E I E 2R (WK 6), 5 H
WA, 523 2H Nude-hACE2 5% BR4H C57BL/6J-WT .,
hACE2 # [t., CD45 + CD3 +, CD45 + CD3 + CD4 + I
CD45+NK+34 H B i 25 7 (P < 0.01) ,CD45
+CD1IB+¥J g P2 57 (P < 0.05) ; L5 4
Nude-hACE2 5%} B2 BALB/c-Nude H [t & 3 45 47
KrmEEER (WK T) .,

&4 C57BL/6J-WT hACE2 BALB/c-Nude 5 Nude-hACE2 Il % MI45 R LA (2 Hik) (n = 6)
Table 4 Comparison of blood routine results between C57BL/6J-WT, hACE2, BALB/c-Nude and Nude-hACE2(2 mouths) (n = 6)

201 5 , .

(,f):'i WBC(10%/L) NEU(%) LYM(%) MONO(%) EOS(%)  BASO(%) RBC(10'/L) HGB(g/dL)  PLT(10%/L)
CSTBL/6)-WT 6.34+ 1.49  7.33+2.19 87.90 + 1.96 0.92+031  215+0.58 025008 10.53+0.27 13.88+0.44 861.50 + 194.52

BACE2  6.60+1.07 883 +3.30 85.20 + 3.90 L08=0.31  352£227 0.08x0.04 10.77+0.60 13.58+0.89 918.00 x 420.78
BALB/c-Nude 6.04+2.16 2593 +5.28 64.55 + 4.16 217405 498 +16l 032012 1055040 14.65+0.56 848.83 + 131.91

Nude-hACE2  4.58 + 1.40 20,03 + 4.24™ % 7343 24,91 ™" 238,078 24509 0.32+0.18" 9.92+0.43% 13.57 = 0.48* 1098.50 + 80.93

7E.CSTBL/6]-WT HMIH, ™ P <0.01; 5 hACE2 #iH:, *P < 0.05, P <0.01; 5 BALB/c-Nude H4Z, %P < 0.05,%*P < 0.01, ( FE/ZEF)
Note. Compared with C57BL/6J-WT, ™ P <0.01. Compared with hACEZ,”P < 0. OS,WP <0.01. Compared with BALB/C-Nude,AP < 0. OS,AAP < 0.01. (The same in

the following ﬁgures and tables)

£ 5 C57BL/6J-WT hACE2 .BALB/c-Nude 55 Nude-hACE2 Ifil % M55 b4 (5 AR (n = 6)
Table 5 Comparison of blood routine results between C57BL/6J-WT, hACE2, BALB/c-Nude and Nude-hACE2(5 mouths) (n = 6)

ikl

Groups WBC(10°/L) NEU(%) LYM(%) MONO(%) EOS(%)  BASO(%) RBC(10'/L) HGB(g/dL)  PLT(10%/L)
CSTBL/6J-WT 6.63 +0.75 1110 = 2.01 85.23 = 2.02 0.80 = 0.31 L78+0.21 0.08=0.04 10.66%0.32 1622 113 1524.67 = 205.42

hACE2 615+ 1.67  10.47 % 1.9 85.75 + 1.89 115026  1.55+023 0.10£0.06 9.38+ 153 14.40= 1.71 1116.67 + 138.25
BALB/c-Nude 5.03+1.98  34.83+4.96 57.27 + 4.96 210£049 385+ 173 0.87+0.5 1012071 1555+0.94 826.5+ 338.53

Nude-hACE2  5.30 + 1.05 22.90 + 5.83 #4268 73 + 5,51 #2423 . 0,53 #

4.97+4.76 0.45+0.58 10.76 + 0.36 16.15 + 0.671032.67 + 161.91 ™
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Figure 6 Comparison of immune levels between C57BL/6]J-WT, hACE2, BALB/c-Nude and Nude-hACE2 (2 mouths)
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Figure 7 Comparison of immune levelshetween C57BL/6]J-WT, hACE2, BALB/c-Nude and Nude-hACE2 (5 mouths)
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