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Fig. 1 LECs with self-renewal capacities in the lens germinative zone

WAL, %k 28 B Y o A BB D R AT T4 (I 2) P,
Pax6 JE FR IR & B 1Y CHEE: 5 I+, ZE MR I iR A4
TG R R AE R B REE . A4S 1 d 14 d A
30 d, 7E fbRAKR b Je N JEHAE SR, Pax6 JE K 354
HARIRR R (K 2(a) ) o o~ T HERH Pax6 SEPH PH:AY I K2
0 2 75 SR o3 AT R A R AR 27 4 440 ) SR R, /N B
WNIETT T 3% 278 5 CFf Pax6P0-3.9-GFPere /)N BUFT RO-
SA"™ NELZRAZ ), & I ROSA™™ | Pax6P0-3.9- GFPcre

/N BRI ET 4035 R GRP BHME (B 2(b) ((¢) ) o &5
R, AR LT 420 Pax6 PR SRR T iz 4
I AT S

Ry i — DT A I A AR b AR AR T RE R A
A, X128 58 1 A LA PeG (Polycomb—groupG, — 28 5%
Wi A5 R4 ) 85 v 1Y) Bmi | BRSNSk 1T T 5
ZLASE . Bmil SEAERFZHZUT- M 17 IR TR RE ) iy E
PRI, e 9 Bmi 1 7E /) LA bRAZR J] 0 B A4 13 5



—t

R S482018,36(7)

www.kjdb.org 39

BRI LECs W94 1K . 1E Bmil SRR /NN,
LECs HFHAE ST T R, sl b , & S EIRIR R 5 5+
IR R (18] 3)™,

(d) PaxS Rosa™™S; PAX6-GFPcre

'
“

VNS 1 d 14 dRI30 d, SRR TR Py, R R 18, Pax6 261k
EEW,‘/JME@,U@)(C)ROS‘ "6, Pax6P0~3.9-GF Pere /INFHE T 1 d 14 d il
30 d B ARER AARET Ak A0 i ) 40 I35 S GFP BA
E2 SRR AN H Pax6+LECs 4Lk

Fig. 2 Pax6+LECs can contribute to the post—natal
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differentiation of lens fibre cells
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Fig. 3 Bmil maintains the self-renewal capacity of LECs
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Fig. 4 Upon differentiation, LECs formed transparent three—
dimensional convex lens—like structures, defined as lentoid

bodies, which possess significant refractive power
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Fig. 5 Abnormal regeneration with "doughnut-like" lens

structure after treatment using the current surgical method
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Fig. 6 Current capsulorhexis method in cataract

surgery vs new capsulorhexis method
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Fig. 7 Lens regeneration with a double—convex shape in New

Zealand white rabbits using new minimally invasive surgical method
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Fig. 8 Lens regeneration in macaques in 1~3 months of age
using new minimally invasive surgical method: Pentacam
cross—sectional scanning showed formation of a biconvex
structure 5 months after surgery. Direct illumination and
fundus photography showed that the visual axis remained

transparent and the retina was clearly visible
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Fig. 9 Increase of central thickness of regenerated lens and the
refractive power, as well as visual repair in pediatric cataract

patients after the novel minimally invasive surgery
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Pediatric cataract therapy with endogenous stem cells—-mediated lens

regeneration

LIU Yizhi

Zhongshan Ophthalmic Center, Sun Yat—Sen University, Guangzhou 510060, China

Abstract

Repair and regeneration of tissues using endogenous stem cells represent an ultimate goal in regenerative medicine. To our

knowledge, human lens regeneration has not yet been demonstrated. Currently, the only treatment for cataracts, the leading cause of
blindness worldwide, is to extract the cataractous lens and implant an artificial intraocular lens. However, this procedure may pose notable
risks of complications. In this paper we isolate lens epithelial stem/progenitor cells (LECs) in mammals and show that Pax6 and Bmil are
required for LEC renewal. We design a surgical method for removal of cataract that preserves endogenous LECs and achieves functional
regeneration of lens in rabbits and macaques, as well as in human infants with cataracts. Our method differs conceptually from the current
practice, preserves endogenous LECs and their natural environment maximally, and regenerates lenses with visual function. Our approach
demonstrates a novel treatment strategy for cataracts and provides a new paradigm for tissue regeneration using endogenous stem cells.

Keywords endogenous stem cells; lens regeneration; pediatric cataract




