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Abstract: The hair follicle is a particular skin appendage organ of mammals and undergoes the cycle of an—
agen, catagen, and telogen, which is regulated by a series of genes and other related factors. Now, great
progress has been achieved in research on the growth, development and regulation mechanisms of hair folli-
cles, especially activation, proliferation and differentiation of hair follicle stem cells. Herein, the periodic
growth of hair follicles was introduced, and the research progresses of melatonin, hair follicle-related genes
and signaling pathways were summarized. The regulation mechanisms of non—coding RNA and other related
proteins/cells involved in hair follicle periodic growth were also concluded. The review provides reference for
constructing molecular regulatory network of hair follicle growth and development and for further studying
regulation mechanisms of periodic hair follicle growth. It also provides theoretical basis for using modern
molecular biotechnology to improve the quality of animal wool/hair.
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Fig.1 Structure and periodic growth of hair follicles™”

Dermal papilla

¥PIRE % Club hair
BT A New hair

Y

F AR GBI KR, A AT AR R
FEAEAR R ZE RN 1), X — BB FIRAE 5 TR T
i1 Jfd (hair follicle stem cell, HFSC) & B i A= K |
HE oA S B SR AR S R AL R S
AR YIRS, LANSE 5l =R ], HAI %
B IATE A B, HIRREREHA R
Z AR . AEARIN, BRI R ALk
MM R S TR A S 5 S B TR T A B PR G 5
A ) FLRZ JZ AR BB T RN AR AR, BT
BEE TRV WG, B X BT
T BB ALY B BE T AN SIS FE D, BBk AR 24,
ETF IR AR E &, #E A RITIH, $2
&, BRGNS AR EE R R AR LRI, FEAR
1A, BERIFUARF2E, HFSC bt f s,
BRFAEMSIATER, FEAT AR
VLB AR 25 R B T 1 7= A Bl T B bk 3
2, B2 AN FEEFL S BRI K 3
AU R TR AN R], 26 1 X LA L 3h
Wy BBE AR AN ] o S A (R A T T AR

2 EEEHMERBIBENS
TR IR RO AE— MR 2R P
W2 AT, f—RAAER TR 2N, 4

TR B A R B AR LN B (5 5 i |
AEGAS RNA F1EBE A S S AH S B — L3 1 5t/

— E&T Hair shaft
—— £ Epidermis
S JZJENR Sebaceous gland

R 1EH] Telogen



242 A B

2021 4F

®1 TR EREEKEAHT R RAFREER B

Table 1 Duration of different stages of hair follicles in different mammals

Species
Stages Homo sapiens Mice (after birth) Qinghai Tibetan sheep Inner Mongolia cashmere goat Hexi cashmere goat
Anagen  3~4 years 1~2d 6 months (May~October) 8 months (May~December) 4 months (May~August)
Catagen 3 months 13~25d 3 months (November~January) 1 months (January) 2 months (November~December)
Telogen 3 months 26~40 d 3 months (February~May) 3 months (February~April) 3 months (January~February)
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Table 2 The role of melatonin in the fur growth of different mammals

Species Effects
Weasel Induction of molting™"
Red deer Premature molting of summer pelage'™
Soay rams Stimulation of molting®!

Cashmere goat

New Zealand goat

Mink Promoting formation of first winter coat and subsequent summer coats

Induction of pro—anagen

Increase of growth initializing activity of secondary hair follicles in spring time®

125]

[26]
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P NP AR R S E— 2 AT
e K LT W0 F IR AL T F
TH, RIS ARMSE P RART B
AR S A B o FIREENLE, 456 2412
FeAR W IR ERE S5 5 KPR PR 8 i 4 e
ARG R BIE K 4 5 S b BREAE K A F M
A, IR L B A e erh, WO 2P s
B B KSHAE B R EL 3 Y B B R A BT R
HERL 2= H e s R AR T 1) o

2 % 3k (References):

[1]  MURRAY P J. Understanding hair follicle cycling[J]. Current
Opinion in Genetics & Development, 2012, 22(6): 607-612.



246 £ om B o R 2021 4
[2] RISHIKAYSH P, DEV K, DIAZ D, et al. Signaling involved in [16] BIEE, B FhE, BAE, 5. W IEHILFER KRB ML

(3]

[4]

5]

(6]

(71

(8]

%]

[10]

[11]

[12]

[13]

[14]

[15]

hair follicle morphogenesis and development[J]. International
Journal of Molecular Sciences, 2014, 15(1): 1647-1670.
MILLAR S E. Molecular mechanisms regulating hair follicle
development[J]. The Journal of Investigative Dermatology, 2002,
118(2): 216-225.

TRMEZE, TR, a0, 5. SRR B0 - B R 45
BB RASRRBF. EARVERF(ZHANG Yan—jun, YIN
Jun, LI Jin—quan, et a. Study on hair follicle structure and
morphogenesis of the Inner Mongolian Arbas cashmere goat[J].
Scientia Agricultura Sinica), 2007, 40(5): 1017-1023.

B AR, NS B R 2 A W A K R P ST
YEFIBLEIRHFED]. FEANERR: S R K24 (NAT Ri-le. Me—
chanism Analysis of Vimentin and Periodic Growth of Hair Fol—
licle in Inner Mongolia Cashmere Goat[D]. Hohhot: Inner Mon—
golia Agricultural University), 2018.

TR, TR, BRF, S SRR CHr0L iR LI
JIk B A R AR, B R BE AR (ZHANG Yan—
jun, YIN Jun, LI Chang—qing, et al. Study on development of
skin and hair follicle from fetal Inner Mongolian Arbas cash—
mere goats[J]. Acta Veterinaria et Zootechnica Sinica), 2006,
37(8): 761-768.

LIU N, LI H, LIU K, et al. Identification of skin—expressed genes
possibly associated with wool growth regulation of Aohan fine
wool sheep[J]. BMC Genetics, 2014, 15: 144.

W, SRR, B0, 5F. UL EBRMARKRE LIS T
W UE D). KB A A2 (YANG Kun, ZHANG Yan-
jun, HAN Wen—jing, et al. Advances in the growth and develop—
ment of cashmere goat hair follicles and their molecular regu—
lation[J]. Acta Ecologiae Animalis Domastici), 2016, 37(7): 1-6.
HE N, DONG Z, TAI D, et al. The role of Sox9 in maintaining
the characteristics and pluripotency of Arbas cashmere goat hair
follicle stem cells[J]. Cytotechnology, 2018, 70(4): 1155-1165.
LIU G, LIU R, TANG X, et al. Expression profiling reveals
genes involved in the regulation of wool follicle bulb regres—
sion and regeneration in sheep[J]. International Journal of Mo—
lecular Sciences, 2015, 16(5): 9152-9166.

FT, RO, EIRRLL BEAT S5ERAATHRIED. &K
el K23 (WANG Ning, RONG En-guang, YAN Xiao—
hong. Research progress of hair follicle development and hair
production[J]. Journal of Northeast Agricultural University), 2012,
43(9): 6-12, 145.

STENN K S, COMBATESN J, EILERTSEN K J, et al. Hair fol-
licle growth controls[]J]. Dermatologic Clinics, 1996, 14(4): 543—
558.

FREWE, MG, HAKOY, & WAL BR LT KRNI
PR " EFHEEGUO Xue—feng, BAO Peng—jia, CHANG
Yong—fang, ei al. Research progress on the development and
regulation of mammalian hair follicles[J]. China Animal Hus—
bandry & Veterinary Medicine), 2019, 46(2): 387-394.

K, vk e, Wi, 55, FRUR M B A KAWL e
BIRIESE ], 8 P2 24 25 (SONG Jing, YANG Fa-long, CHEN
Gang, et al. Study on the periodic change of hair follicle in
Qinghai Tibetan sheep[J]. Chinese Journal of Veterinary Medi—
cine), 2016, 52(5): 43-44, 52.

BERN, WIOR, FKF, & AT HILIEREBEALIE
AR ARSE ] PR RIZE(LT Yu-rong, FAN Wen—
bin, LI Chang—qing, et al. Histomorphology research of the se—
condary follicle cycling of Inner Mongolia cashmere goat[J].

Scientia Agricultura Sinica), 2008, 41(11): 3920-3926.

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

119 JE AP AR 1R ). EPZE%}*%(HE Yan-yu, LUO Yu-zhu,
CHENG Li-xiang, et al. Identification of the secondary follicle
cycling of Hexi cashmere goat[J]. Scientia Agricultura Sinica),
2012, 45(13): 2779-2786.

BARRETT P, CONWAY S, JOCKERS R, et al. Cloning and func—
tional analysis of a polymorphic variant of the ovine Mel la
melatonin receptor{]J]. Biochimica et Biophysica Acta—Molecu—
lar Cell Research, 1997, 1356(3): 299-307.

SLOMINSKI A, BAKER J, ROSANO T G, et al. Metabolism of
serotonin to N —acetylserotonin, melatonin, and 5 -methoxy —
tryptamine in hamster skin culture[]]. The Journal of Biological
Chemistry, 1996, 271(21): 12281-12286.

SLOMINSKI A, PISARCHIK A, SEMAK 1, et al. Characteriza—
tion of the serotoninergic system in the C57BL/6 mouse skin[J].
European Journal of Biochemistry, 2003, 270(16): 3335-3344.
SLOMINSKI A, SEMAK I, PISARCHIK A, et al. Conversion of
L—tryptophan to serotonin and melatonin in human melanoma
cells[J]. FEBS Letters, 2002, 511(1-3): 102-106.

RUST C C, MEYER R K. Hair color, molt, and testis size in
male, short—tailed weasels treated with melatonin[]J]. Science,
1969, 165(3896): 921-922.

WEBSTER J R, SUTTIE J M, CORSON I D. Effects of mela—
tonin implants on reproductive seasonality of male red deer
(Cervus elaphus)[]]. Journal of Reproduction & Fertility, 1991,
92(1): 1-11.

LINCOLN G A, EBLING F J. Effect of constant release implants
of melatonin on seasonal cycles in reproduction, prolactin se—
cretion and moulting in rams[J]. Journal of Reproduction & Fer—
tility, 1985, 73(1): 241-253.

WELCH R A S, GURNSEY M P, BETTERIDGE K, et al. Goat
fibre response to melatonin given in spring in two consecutive
years|J]. Proceedings of the New Zealand Society of Animal Pro—
duction, 1990, 50: 335-338.

NIXON A J, CHOY V J, PARRY A L, et al. Fiber growth ini—
tiation in hair follicles of goats treated with melatonin[J]. Jour—
nal of Experimental Zoology, 1993, 267(1): 47-56.

NIXON A J, ASHBY M G, SAYWELL D P, et al. Seasonal fiber
growth cycles of ferrets (Mustela putorius furo) and long—term
effects of melatonin treatment[J]. Journal of Experimental Zoo—
logy, 1995, 272(6): 435-445.

ALLAIN D, REOGEOT J. Induction of autumn moult in mink
(Mustela vison Peale and Beauvois) with melatonin[J]. Repro—
duction, Nutrition, Development, 1980, 20(1A): 197-201.
Bk, S, BRI, . R R ML RS e B
s SR T A 2D, T ARS8 (GU Zi-lin, HUANG Yu-
ting, CHEN Bao—jiang, et al. Effects of melatonin on fur quality
and growth performance of rex rabbi[J]. Chinese Agricultural
Science Bulletin), 2007, 23(8): 32-35.

YANG C H, XU J H, REN Q C, et al. Melatonin promotes secon—
dary hair follicle development of early postnatal cashmere goat
and improves cashmere quantity and quality by enhancing an—
tioxidant capacity and suppressing apoptosis[J]. Journal of Pi—
neal Research, 2019, 67(1): e12569.

SRURER, ARXGH, T, 55, MREEN TR A Mg

I R BBEANDCTE R F ik S B I ERE (). S 20F I (GUO
Yue—yue, SONG Xing—chao, WANG Hai—jun, et al. Progress
on effects of melatonin on production performance of fur ani—
mals and skin hair follicle-related gene expression[J]. Progress

in Veterinary Medicine), 2018, 39(11): 97-101.



55 3 18 IS

R S5 L Sh ) B3 S AR AR AL A RIS 0

247

(31]

(32]

[33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

FRANK L A, DONNELL R L, KANIA S A. Oestrogen receptor
evaluation in Pomeranian dogs with hair cycle arrest (alopecia
X) on melatonin supplementation[J]. Veterinary Dermatology,
2006, 17(4): 252-258.
M. DF T I BRI R AR AL S MTR-1A IGF-1
HITYR JEK 1922 53K FED]. 282 IARAREK#(DONG
Bin. Studies on Developmental Changes of Hair Follicle and,
Differential Expressions of MTR-1A, IGF-1 and TYR Genes
in Jining Gray Goat Skins[D]. Taian: Shandong Agricultural U-
niversity), 2010.
. AR L A K A4 FHLBRD). FEAITE R
%ﬁﬁﬂkj{%ﬂ] Chun. The Molecular Mechanism of Melatonin
Affectting the Growth of Cashmere[D]. Hohhot: Inner Mongolia
Agricultural University), 2012.
B RREE AR R R XL B A R R AR S
MG BT D). PRI R 5 4Ol K2 (CHANG Zi-
li. Study on Effect of Constant—release Melatonin Implants on
the Cashmere Growth Traits of Cashmere Goats and Related
Gene[D]. Hohhot: Inner Mongolia Agricultural University), 2010.
WAL, T, BOERS, 55 HRPRCR R B R BERE
GE AT ASE ). P E A 3R (HUANG Dong—wei,
DING Hai-sheng, ZHAO Hui-ling, e al. The effect of mela—
tonin on wool production performance and wool quality in An—
gora rabbit[J]. China Herbivore Science), 2019, 39(2): 9-12.
ASFERER, XN, KBTI, 45 R ERHR XL o 1 ik
JEIMIAAZE miRNAs A A (], 545 (FU Shao-yin,
ZHAO Hong-li, ZHEGN Zhu-qing, et al. Melatonin regula—
ting the expression of miRNAs involved in hair follicle cycle
of cashmere goats skin[J]. Hereditas), 2014, 36(12): 1235-1242.
KT AR A RO P S 1 0l e B T A Noteh
S IR G E H SR AL D], WPFEHE: MSEHRAL R
2#(ZHANG Ning-ning, Effects of Melatonin on Notch Signaling
Pathway Related Genes Expression of Hair Follicle Stem Cells
in Inner Mongolia Cashmere Goat[D]. Hohhot: Inner Mongolia
Agricultural University), 2016.
GE W, WANG S H, SUN B, et al. Melatonin promotes cashmere
goat (Capra hircus) secondary hair follicle growth: a view from
integrated analysis of long non—coding and coding RNAs[J]. Cell
Cycle, 2018, 17(10): 1255-1267
JIN M, CAO M, CAO Q, et al. Long noncoding RNA and gene
expression analysis of melatonin—exposed Liaoning cashmere
goat fibroblasts indicating cashmere growth[J]. The Science of
Nature, 2018, 105: 60.
HUELSKEN J. B—catenin controls hair follicle morphogenesis
and stem cell differentiation in the skin[J]. Cell, 2001, 105(4):
533-545.
TAO Y, YANG Q, WANG L, et al. B—catenin activation in hair
follicle dermal stem cells induces ectopic hair outgrowth and
skin fibrosis[J]. Journal of Molecular Cell Biology, 2018, 11(1):
26-38.
£k, Wnt/B—catenin {5 530 B AH 3 56 B 7E 45 L1 2E 20 6 R
PR B A R B FIE S T[D]. B PHALARAMABIER
2#(MA Sen. Expression Analysis of Genes within Wnt/3—catenin
Signaling Pathway in Goat Cashmere Cyclical Regeneration and
Pigmentation[D]. Yangling: Northwest A&F University), 2014.
SENNETT R, RENDL M. Mesenchymal-epithelial interactions
during hair follicle morphogenesis and cycling[J]. Seminars in
Cell & Developmental Biology, 2012, 23(8): 917-927.
PLIKUS M V, MAYER J A, DE LA CRUZ D, et al. Cyclic

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

dermal BMP signalling regulates stem cell activation during
hair regeneration[J]. Nature, 2008, 451(7176): 340-344.
SONG L L, CUL Y, YU S J, et al. Expression characteristics of
BMP2, BMPR-IA and Noggin in different stages of hair follicle
in yak skin[J]. General and Comparative Endocrinology, 2018,
260: 18-24.

MAKSIN V P, CHRISTIAN F G, MAYUMIN 1, et al. Regenera—
tion of fat cells from myofibroblasts during wound healing[J].
Science, 2017, 355(6326): 748-752.

F o, KRBT R T KK B-catenin Al BMP2 ik
FAMHFED]. Jbat: thELOREBE(WANG Zhuo. Study on
the Regularity of Hair Follicle Development and the Expres—
sion of B—catenin and BMP2 in Skin of Young Minks[D]. Bei—
jing: Chinese Academy of Agricultural Science), 2014.
HIGGINS C A, PETUKHOVA L, HAREL S, et al. FGF5 is a
crucial regulator of hair length in humans|J]. Proceedings of the
National Academy of Sciences USA, 2014, 111(29): 10648-10653.
KEHLER J S, DAVID V A, SCHAGGER A A, et al. Four inde—
pendent mutations in the feline fibroblast growth factor 5 gene
determine the long—haired phenotype in domestic cats[J]. The
Journal of Heredity, 2007, 98(6): 555-566.

DIERKS C, MOMKE S, PHILIPP U, et al. Allelic heterogeneity
of FGF5 mutations causes the long—hair phenotype in dogs|J].
Animal Genetics, 2013, 44(4): 425-431.

RIR. FGF5 FENXTKFA TN BTTE[D]. b5t HE
LAMVEIZEBELIANG Dong. Effects of FGF5 Gene on Hair Growth
Traits in Mink[D]. Beijing: Chinese Academy of Agricultural
Science), 2011.

HE X, CHAO Y, ZHOU G, et al. Fibroblast growth factor 5—
short (FGF5s) inhibits the activity of FGF5 in primary and se—
condary hair follicle dermal papilla cells of cashmere goats[J].
Gene, 2015, 575(2): 393-398.

RTE, (RN, R, % BRI UL LR FOFS 55
LA KA IR M ). A ) TR 2% (ZHAO De—
chao, FU Shao-yin, LU Xiao—man, et al. Effect of melatonin
on genes including FGFS that related to hair growth in cash—
mere goat skin[]J]. China Biotechnology), 2012, 32(6): 20-26.
SZETO C C, WANG G, NG J K, et al. Urinary miRNA profile
for the diagnosis of IgA nephropathy[J]. BMC Nephrology, 2019,
20: 77.

ARAVIN A A, LAGOS—-QUINTANA M, YALCIN A, et al. The
small RNA profile during Drosophila melanogaster develop—
ment[J]. Developmental Cell, 2003, 5(2): 337-350.
WIENHOLDS E, PLASTERK R H A. MicroRNA function in ani—
mal development[]J]. FEBS Letters, 2005, 579(26): 5911-5922.
YI R, O'CARROLL D, PASOLLI H A, et al. Morphogenesis in
skin is governed by discrete sets of differentially expressed mi—
croRNAs[J]. Nature Genetics, 2006, 38(3): 356-362.

LIU Z, YANG F, ZHAO M. et al. The intragenic mRNA —mi—
croRNA regulatory network during telogen—anagen hair follicle
transition in the cashmere goat[J]. Scientific Reports, 2018, 8:
14227.

5%, MBS UL E R R R AR KCOR F AR E miRNA %
%[D] T Y A W%ﬁﬁﬂkj{%((ﬂ“ Ting. Identification of
Cycle —associated miRNAs in Inner Mongolia Cashmere Goat
Skin and Hair Follicles[D]. Hohhot: Inner Mongolia Agricultural
University), 2014.

MERCER T R, MATTICK J S. Structure and function of long
noncoding RNAs in epigenetic regulation[J]. Nature Structural

& Molecular Biology, 2013, 20(3): 300-307.



248 Ao B BE %R 2021 4f
[61] XIS, W4, MM, & KEEJEZ S RNA (IncRNA)AEY (Ovis aries) skin during initiation of secondary hair follicle[J].

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

ZEINRE M HAHEALRIN]. A EWHAZHR(LIU Zhi-yu, CAO
An, JIANG Lin-shu, et al. Biological function and regulatory
mechanism of long non-coding RNA (IncRNA)[J]. Joumnal of
Agricultural Biotechnology), 2018, 26(8): 1419-1430.

BHAT S A, AHAMD S M, MUMTAZ P T, et al. Long non—co—
ding RNAs: mechanism of action and functional utility[J]. Non—
coding RNA Research, 2016, 1(1): 43-50.

Ws, ERR, EUT. KEEIESYS RNA ZEF B LT R P
WFFTUERET]. AR AR (YANG Bing, LT Xiao—feng, WANG
Xin. Research progress of long noncoding RNA in economic
traits of livestock[J]. Acta Veterinaria et Zootechnica Sinica),
2018, 49(10): 2063-2069.

WANG S H, GE W, LUO Z, et al. Integrated analysis of coding
genes and non—coding RNAs during hair follicle cycle of cash—
mere goat (Capra hircus)[J]. BMC Genomics, 2017, 18: 767.
BAI W L, ZHAO S J, WANG Z Y, et al. LncRNAs in secon—
dary hair follicle of cashmere goat: identification, expression,
and their regulatory network in Wnt signaling pathway[J]. Ani—
mal Biotechnology, 2017, 29(3): 199-211.

ZHOU G, KANG D, MA S, et al. Integrative analysis reveals
ncRNA-mediated molecular regulatory network driving secon—
dary hair follicle regression in cashmere goats[J]. BMC Geno-
mics, 2018, 19: 222.

SI'Y, BAIL J, WU J, et al. LncRNA PlncRNA 1 regulates pro—
liferation and differentiation of hair follicle stem cells through
TGF-B1-mediated Wnt/B—catenin signal pathway[J]. Molecu—
lar Medicine Reports, 2017, 17(1): 1191-1197.

CAI B, ZHENG Y, MA S, et al. Long non—coding RNA regu—
lates hair follicle stem cell proliferation and differentiation
through PI3K/AKT signal pathway[J]. Molecular Medicine Re—
ports, 2018, 17(4): 5477-5483.

YUE Y, GUO T, YUAN C, e# al. Integrated analysis of the roles
of long noncoding RNA and coding RNA expression in sheep

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

PLoS One, 2016, 11(6): €0156890.

TANIMURA S, TADOKORO Y, INOMATA K, e¢ al. Hair folli—
cle stem cells provide a functional niche for melanocyte stem
cells[J]. Cell Stem Cell, 2011, 8(2): 177-187.

MATSUMURA H, MOHRI Y, BINH N T, et al. Hair follicle
aging is driven by transepidermal elimination of stem cells via
COL17A1 proteolysis[J]. Science, 2016, 351(6273): aad4395.
LIU N, HIROYUKI M, KATO T, et al. Stem cell competition
orchestrates skin homeostasis and ageing[J]. Nature, 2019, 568
(7752): 344-350.

CHILDERS C L, STOREY K B. Purification and characteriza—
tion of a urea sensitive lactate dehydrogenase from skeletal
muscle of the African clawed frog, Xenopus laevis[]]. Journal of
Comparative Physiology B, 2019, 189(2): 271-281.

FLORES A, SCHELL J, KRALL A S, et al. Lactate dehydro—
genase activity drives hair follicle stem cell activation[J]. Nature
Cell Biology, 2017, 19(9): 1017-1026.

MARYANOVICH M, FRENETTE P S. T-regulating hair folli—
cle stem cells[J]. Immunity, 2017, 46(6): 979-981.
RODRIGUE R S, PAULI M L, NEUHAUS I M, et al. Memory
regulatory T cells reside in human skin[J]. The Journal of Cli—
nical Investigation, 2014, 124(3): 1027-1036.
SCHARSCHMIDT T C, VASQUEZ K S, TRUONG H A, et al.
A wave of regulatory T cells into neonatal skin mediates tole—
rance to commensal microbes[J]. Immunity, 2015, 43(5): 1011-
1021.

GRATZ 1 K, TRUONG H A, YANG H, et al. Cutting edge:
memory regulatory T cells require IL-7 and not IL-2 for their
maintenance in peripheral tissues[J]. The Journal of Immuno—
logy, 2013, 190(9): 4483-4487.

ALI N, ZIRAK B, RODRIGUEZ R S, et al. Regulatory T cells in
skin facilitate epithelial stem cell differentiation[]J]. Cell, 2017,
169(6): 1119-1129.el1.



