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Construction of a Hr mutant knockout mouse model and phenotypic analysis
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[ Abstract] Objective To establish a Hr mutant knockout mouse model to study the function of Hr gene. Methods
Transcription activator-like effector nucleases ( TALENs) technique was used to disrupt the mouse Hr locus, creating
heritable mutations that eliminate Hr function to explore the effects of Hr on hair development and provide a good model to
study the function of Hr gene. The phenotype of Hr ™/~ mice was observed after birth and skin histology of the transgenic
mice was studied by light microscopy. Results It was shown that a FO mouse with the 2 — bp deletion in Hr gene ranging
from 86 to 87 base pairs was obtained. The male mice with clear deletion of the Hr fragment and with obvious frame shifting
were mated with wild-type female mice, and F, mice were achieved. The heterozygous males mated with females to generate
the F, homozygous mice. The first hair coat of Hr™’~ mice developed normally. Beginning from 14 days after birth,
however, there was a rapid hair loss. The mices were completely hairless except for a few vibrissae at 30 days.
Histologically, two characteristic structures appeared, the utriculus and dermal cyst. Conclusions The results suggest that
Hr™’~ mice are successfully created using TALENs, and Hr is important for regulating hair development, which could

explain at least in part the hair loss and be applied to study the mechanism of hair growth and development disorder.
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WT agccecctgtgaacggeattgtgggacaggagectggtacetcaccacaggatggettgegecatggggcea

108 agcccctgtgaacggeattgtgggacaggagectg—accteaccacaggatggettgegecatggggea (-2)
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Mouse-10: missing 2 bases (GT)
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A: The short dotted lines represent the knockout bases. B: Sequence comparison and sequence map of

different mice. The wild-type sequence is shown at the top. The arrow shows deletion sites.

Fig.1 Sequence comparison and sequence map
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A Note the sparse hair at 14 days of age. B: Hair is almost completely missing at one month of age.

Fig.2 Hair loss in the hr knockout mice and changes of the skin phrnotype

3 iFig
TBFEHE—NZRFER, A7 5 R, AL

RS FFEA M E i Hik 8 5 B
5 (Ignatieva et al, 1988 ) | iH IR 5y S Pk (14 384 v
(Meier et al, 1969 ) , — nff & 7 P4 BB /Y 1
el BIHRN IR, EBERNE EZI T 16 4575
K, U hairless (hr™ ) 2878 rhino (hr™ ) 2878  Hrrh-J 5
A% Hrrh-R 287855, ANA) A6 56 [ B) R EL A 2 [R] 4

fiE, A0 e Ak B I 6 0 2K, B2 Tk A, B AT TR A, A
PEZ I, B 4 AR H AT o g A ST R

R S BRI 7T J5E TR 9 A= 24 Di g, L Ok ik
3 4 B 5% 5 T A2 e IR e s s T B 3 A o
REAN AT/ BB AT BT L D Re i H A
TR 2 — ., TALEN AE A — i 2500 2L R i
TH, YIRS b= A AU W 24 5, 7T LA o
NHEJ #6575 207 A SE R R

TRBZH K H ) TALENs £ R T Hr FEH B
Bi/NER, DU & B hr 465 X 86 ~ 87 vt 2 /M &
BB, P T TCGA 21k %S+, FER R/ A
KEFEWELZM, /N AT 14 d FFi5 Sk SR
B BT RIE , RBUCNF BRHE, 5 25



78 Hh ] AR PR 24 7 2016 4F 8 45 26 %55 8 ] Chin J Comp Med, August 2016, Vol. 26. No. 8

100 pm

A

g o ;
A 14 HIB RN R B LI BEMGE SIS, B, 1 ARER/NRERIRER LT
A JLHER NS e, C.14 Hi% C57BL /6] /MR TEHE., D.1 A C57BL /6] /MNREHE,
3 AR CSTBL /6] /N B R A1 212 WA (HE , #7R = 100 um)

A The widened hair canals of upper follicle form multiple utricles in a 14-day-old Hr knockout mice.

B: Note the several rows of dermal cysts in a 1-month-old Hr knockout mouse. C: Normal hair follicles in a

14-day old control mouse. D Hair follicles in a wild-type mouse developed normally at day 30.

Fig.3 Histologic appearance of skin in the Hr knockout mice( HE,Bar =100 pm)
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