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Figure 1 Homologous recombination and synapsis are two key events in meiosis
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Figure 2 The structure and assembly of synaptonemal complex
(modified from ref. [15] with copyright permission from Acta
Physiologica Sinica)
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Figure 3 The localization of axial proteins and transverse filament under stochastic optical reconstruction microscopy (STORM) (modified from ref.

[21] (Open Access))
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Figure 4 The initiation and elongation of synapsis (modified from ref. [24] with copyright permission from Elsevier)
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Table 1 (Potential) pathogenic mutations on synaptonemal complex proteins identified from infertile patientsa)

LBIAY SBIA Y
I Jeds Rt SRAEREY ghmgemen  BIERE el ete ik
1. 5WTHISYCP3HAE
T g y A }
c.643delA PPN 3?@[@%%*5 T WA B 2. éﬂiﬁgg?;z;ézﬂﬁ % Miyamoto ¥/
(HRRIA K S5 WTHY
SYCP33: [ % ik)
c.524 527delTTAA Rty REAR T A T x Oud& A™
¢.754A>G pase) Al T 7 Stouffs&s A
SYCP3 ¢.548T>C e F A T I Stouffs&s A
2 i P ik 5
, A SYCP34F4E1t s ) 511
¢.553-16_19del rE S A (AR SWTH x Bolor% A\
I SYCP33t[RIEIL)
Y i P ik 5w
5 s SYCP34}-44t, . YL
c.657T>C KB AT (AR SWTH I Bolor% A
SYCP33L [ % 1k)
46,XY,1(20;22)(q13.3;q11.2) gt d kS YCP211)
REEBSHSYCP2iE  fE TESE TR BESYCP2RH ERE FA Y5 E AREDI S84 Schilite \*
syep Kik) TIE R
¢.2022_2025del e N A T ¥ Schilitzg A
¢.2793_2797del s IREERE S A x x SchilitZ A*
¢.3067 3071del et ToAG ThE Y B x I Schilit& A *
KA KERIEEDSB,
SYCPI ¢.2892delA aigy RESETIE YRS DSBS E x I Nabizg A\
[ fig 53
seq[GRCh37] del(10)
(10q26.3) b, B —
chr10: AN HE g = T B 154]
2135111754 _135427143del HTATE % AR x %, BFHSKOR—2  Huang®A
J2c.689 690 del:p F230fs8 R4
BRERE
seq[GRCh37]
g.1(13?(32%)2(};2(]%5'533);2?12361 sy HH B % %, HHMSKOR % HuangB A
@i
o oy KK % % Huang A"
ste ) 156], A
ARG st WA R E . A KO —gr Ko A
BRI R F, (15565 br AR .
; 5 Ja AERER A, B K 4> Sanchez-Saez%E N
c.197-2A>G gt AAI ¥ TAELER, O 5 8%  Maor-Sagie S A1)
B
SYCEI X, @%ﬁzlzs;s*sﬁ’ﬁ -
i e FERRER, IR HAZ 04, Pashaei®e AW
¢.375-2A>G ai s ARSI G Fabh, T 5 i B Sanchez-Sezs A2
AH A
TG, HRAEGEHAT I G,
TEeR, BRSYCEL L2
—/~5C140RF39
c27142T>C dity A % (SIX60S 1)) /R X 45, Hou% A1)
TR 5 SIX60S 1 NG £
TR AA /N RE A
A
cAT5GARIe,  © "%?;%péﬁfffgg& fy
PG AW > b WL . -
c. 689_690delfllc.475G>A Ei’f o ¥%£ﬂfﬁ PNl 689_690deliih g iuo 1k K B T HouZs A1)
RAR Yife 4 SYCE15SYCPI1 v
0 pQ241*é|f{J)ﬁ%’§(¢Ju g
RN RIS iR in
N ?f%?”ﬁ';‘éMT@E (ML S Sanchez-Saez
c.613C>T weg TRMETAE A x ILAAIAISYCEL R FI 2 N\ Liat de Vries

A4z R R

pQ241x, HEtE TR

A ) [62)
Y, WER 15 -5 A

10



T E R Rl

2024 F FE 54 FH 1

(F14:1)
I Jets wat sabm gamgorugn  DMERE et ik
LI 0 0 £ 1 K
e A INRESEAL, AT AR5
€204 205del st e N Y G R S S L I
‘ 5. HLA e K
RN s
; ey B
c.958G>T ity Fa— EN R I Wyng gy f £ A, SRARY Fan’F A
o e
BT .
¢ 11803656 it RS, B R % R Fan A"
U A T
NG S c.204 205del 8354
SIX60S1 c.135_136del gty FAri SYCEIBAFHsAE  W#EEM, Hou/ A
HAARE €204 205del FHUNR L
VR AR
AT B B K
o TSNS, T AR5
€204 205del Uit S WKMo, SRIGR - Fan A
‘ 5. FLA e
e RN s
FRILTE JME R B BRI L,
U 5 .
i A Argl70%, iZAE & A8 e 1 [60]
¢.508C>T 4l AA y Fe.958CSTF= A T Hou% A\
EHA, Mc.958G>T- S5
NRUR B A
SYCE3 NF NF NF NF NF NF NF
, KGR AT
TEXI2 €.196-200de] e FREIE AR % hied b, FURGH Buiti A
" N il
SYCE?2 NF NF NF NF NF NF NF
a) NFZRRTEAH R HR

SYCEI#H KA (p.Q24 1) LS Z AT 5
SYCE3 1 HAF LA K 5 SIX60S 1 K 4> BAF, #ki 53
BTkt as, BALIR/ANRAE AR R
(premature ovarian failure, POF)[29’62].

20224F, ARINTHRIE T 42 NI T B
KIMICI40rf39(SIX60S1) K = Fhali & 5245,
¢.204_205del, c.958G>THlc.1180-3C>G. iX = Fhi5AxY
FESIX60S I #IBFEHE AT & 1k, I 7= AR [\ K B 1)
SIX60S1# i HE H. H, #17c.204 205del 1) %K
MESix6os I bR /NRAHRL, R ZREFET
SIX60S1# T fe e a1k, #57c.958G>THc.1180-
3C>GAli & TR 1) 38 M R IR [1JR e AR AN e 58
B4, B E e 958G >T 58 48 ) C oK St ik 2k /s
(c.907_910del) 2 3. 5 3 AE 5 AL Jsk K 73 R 57
PRI A% TAL T] RGOS e 2 o 5 gk 1T 75 9B 2 A
Tt GRS FIE.

WL, WEFCN SR — AN SR 45 S BT AR P A A
BELMETCKS TE B E h, RILT TEXI 246 & B g 548
(c.196_200del)'™. %548 G TEX 12 REM) 78 414 2K,

3Kt 5 Tex 1 20 k-5 B B RIJR G (oA 1O IE & ok
SEA, Y E oy R A TR E I R e — 2L W T A
PR IEM A T SYCE2, €450 RANANE BE IR
RIS

TR, 52t BFML, £ R IEATBE
e R AR R AR (IR IE AT B 9 L, X e A
NAE TR IREU T ZOL R, B AN ™ SRS 7
A AT RER M VE I AT, HE T3 B Gt AR e i
IEFUURR, BostE R R TTERI m, RO R
feEdi. TR Sk, IDR S S A I O RE A ff U B
FRESE R 2, RN T

4 NgERSE

BBk, BOSHAR TR K E
FEH, —H)TRRE, MSka AT,
W — B IREU BT R FA L 20, R R AR
W E e R BRI HEM T B Uk~ 2
ERIIHER. SSMIIRE A TR, RRBRER

11



FERERSE: WL IR S B AR aii . Thie 5 NRARAE

EIRE AR FENEAR AT XK RGN,

MRS A RBER I, WEFE N G B FF AR % He T
RS KRB TS, FERIIRIRT b, AR RN 5
) P 3 S L 7 S A 0 T R R Tl 0 R 4 £ 0 M i 2L
SULT) Fr 82 T R 2 AN AT B, TR %
TS SRS, 25, B
(Rl v B o R DRI T I R 1) 3 S R 2 e B 2 G £ 1)
J&, BIEFEN G I UG A 7 0 FH 45 e 2 2 A 1k 2 /3
b/, RFASMHBRSESREATERSE S
ke, M, FERM S T EAERNIXEE 2
] K2 5 T e AR 2P0 ek, BB S
FEEI R R . R AR R RICRISPR/Cas9%s
FiRMI AL, W2 G AR 2H RORN 45 #4 ORI 70 ot >k
THHIRIENGE. FIREAED AR, Bk 2R
SHEWEANSHEER, XN T HRIKSEGHE
AR AR A T B &P R CRISPR/
CasO$ AR AT DLBRIE M 2 B £ 52 4 A 2 1 2 S 45 M3 1
TAF /NG, RAEAR P IAIE X e 2 M I AR 2 S B A T
Bt FE A R TRERRAL T A SIRIBOR SR, R
Sy B EEOR, AT LASE WL I AN R
SEWREAMEMKR, FHMmiEdEe & &g
R RE,

HAR T C LS B o AR AE IR 2R Pk

S5 3k

DSB/=4: . &S IR 2H 32 # J2 f Je L 4 vp LA B
YRR, (HEH AL, ATTBES & A nfa) k451X s
TIRE M Z RN, B, O A el e
THO 1 5 4E, SCH 9 [X 48 1) 2H 2% 4 i # FR HOR -
MADI1, P @ A AL 5 E0R 7 1 DSBIM B & %
i T SELEE ZH A (A AR B B,  SCU{a] iff 44 5 41 48 e () 7
R, TIXE ) B, PR o S O S (e
A A S MEB A, W T g 2 sh &
()58, H A, CRISPR/Cas9AIEE [ 5 41 2# F AR 251 Kk
B, NERIBESE AR SEAEANEE. e afE
X B, e ok o A S PR S BR8N BRGEAT Ak PN B ik
PEfE T ArRE.

wE, T AEABAFEE Y, BReEahE
[ 975 (1) R BLA B LA 7, [RIAE AT DL Bh AATT R
MBS E G REONEZELEWNE, THRARKSES
R R RN, AR HE AT B AR S5 1)
e ZH AN 22 B IR NG, R Bk B o 24 A 2 1)
BT, Bz, BEERH RN BRI R A
N, BHEEARBEN KA ' SR 47,
P Be 2 5 A R B A 2L Al B o i Y AR AT G 2
B HEKRSEFHEDSBERBE 4 T1HEE, Bl
B E AR TSN EAZAE WIS H W R
5.

Kleckner N. Meiosis: how could it work? Proc Natl Acad Sci USA, 1996, 93: 8167-8174

[ N T S O R S

12

Nambiar M, Chuang Y C, Smith G R. Distributing meiotic crossovers for optimal fertility and evolution. DNA Repair, 2019, 81: 102648
Smith G R, Nambiar M. New solutions to old problems: molecular mechanisms of meiotic crossover control. Trends Genet, 2020, 36: 337-346
Baudat F, Imai Y, de Massy B. Meiotic recombination in mammals: localization and regulation. Nat Rev Genet, 2013, 14: 794-806
Hollingsworth N M. A new role for the synaptonemal complex in the regulation of meiotic recombination. Genes Dev, 2020, 34: 1562-1564
Jiang H W, Li T, Fan S X, et al. Chromosome behavior and the molecular basis of meiosis (in Chinese). Sci Sin Vitae, 2017, 47: 16-25 [,
s, B, S B RO AT N MR, T EREE: AR, 2017, 47: 16-25)

Shinohara M, Oh S D, Hunter N, et al. Crossover assurance and crossover interference are distinctly regulated by the ZMM proteins during yeast
meiosis. Nat Genet, 2008, 40: 299-309

Fujiwara Y, Horisawa-Takada Y, Inoue E, et al. Meiotic cohesins mediate initial loading of HORMADI to the chromosomes and coordinate SC
formation during meiotic prophase, PLoS Genet, 2020, 16: ¢1009048

Fan S, Jiao Y, Khan R, et al. Homozygous mutations in C140rf39/SIX60S1 cause non-obstructive azoospermia and premature ovarian
insufficiency in humans. Am J Hum Genet, 2022, 109: 1343

de Vries F AT, de Boer E, van den Bosch M, et al. Mouse Sycp! functions in synaptonemal complex assembly, meiotic recombination, and XY
body formation. Genes Dev, 2005, 19: 1376-1389

Yuan L, Liu J G, Zhao J, et al. The murine SCP3 gene is required for synaptonemal complex assembly, chromosome synapsis, and male fertility.
Mol Cell, 2000, 5: 73-83


https://doi.org/10.1073/pnas.93.16.8167
https://doi.org/10.1016/j.dnarep.2019.102648
https://doi.org/10.1016/j.tig.2020.02.002
https://doi.org/10.1038/nrg3573
https://doi.org/10.1101/gad.345488.120
https://doi.org/10.1360/N052016-00336
https://doi.org/10.1038/ng.83
https://doi.org/10.1016/j.ajhg.2022.06.006
https://doi.org/10.1101/gad.329705
https://doi.org/10.1016/S1097-2765(00)80404-9

REBNE: ARl 2024 E 54 1

13
14

16
17
18

19
20

21

22

23

24

25

26

27
28

29

30

31

32

33

34

35

36

37

38
39

Yang F, Fuente R D L, Leu N A, et al. Mouse SYCP2 is required for synaptonemal complex assembly and chromosomal synapsis during male
meiosis. J Cell Biol, 2006, 173: 497-507

Fawcett D W. The fine structure of chromosomes in the meiotic prophase of vertebrate spermatocytes. J Cell Biol, 1956, 2: 403-406

Moses M J. Chromosomal structures in crayfish spermatocytes. J Cell Biol, 1956, 2: 215-218

Jiang H W, Jiang X H, Ye J W, et al. Synaptonemal complex: the fundamental structure of meiosis (in Chinese). Acta Physiol Sin, 2020, 72: 84—
90 [FE, TL/ME, WEsh, S5 B B Ak B RIS L. ZEBA4), 2020, 72: 84-90]

Cahoon C K, Hawley R S. Regulating the construction and demolition of the synaptonemal complex. Nat Struct Mol Biol, 2016, 23: 369-377
Ur S N, Corbett K D. Architecture and dynamics of meiotic chromosomes. Annu Rev Genet, 2021, 55: 497-526

LuY J, Zhou C Y, Xiong B. Functional diversity of chromosome cohesion proteins (in Chinese). Sci Sin Vitae, 2022, 52: 18441857 [/7IE.48,
KAR, REIR. PO ABE S B ATHREM Z RENE. FRERRY: B drklaz, 2022, 52: 1844-1857]

Grey C, de Massy B. Chromosome organization in early meiotic prophase. Front Cell Dev Biol, 2021, 9: 688878

Feng J, Fu S, Cao X, et al. Synaptonemal complex protein 2 (SYCP2) mediates the association of the centromere with the synaptonemal complex.
Protein Cell, 2017, 8: 538-543

Xu H, Tong Z, Ye Q, et al. Molecular organization of mammalian meiotic chromosome axis revealed by expansion STORM microscopy. Proc
Natl Acad Sci USA, 2019, 116: 18423-18428

Bollschweiler D, Radu L, Joudeh L, et al. Molecular architecture of the SYCP3 fibre and its interaction with DNA. Open Biol, 2019, 9: 190094
Syrjanen J L, Pellegrini L, Davies O R. A molecular model for the role of SYCP3 in meiotic chromosome organisation. eLife, 2014, 3: €02963
Fraune J, Schramm S, Alsheimer M, et al. The mammalian synaptonemal complex: protein components, assembly and role in meiotic
recombination. Exp Cell Res, 2012, 318: 1340-1346

Goémez-H L, Felipe-Medina N, Sanchez-Martin M, et al. C140ORF39/SIX60S1 is a constituent of the synaptonemal complex and is essential for
mouse fertility. Nat Commun, 2016, 7: 13298

Dunce J M, Dunne O M, Ratcliff M, et al. Structural basis of meiotic chromosome synapsis through SYCP1 self-assembly. Nat Struct Mol Biol,
2018, 25: 557-569

Dunne O M, Davies O R. Molecular structure of human synaptonemal complex protein SYCE1. Chromosoma, 2019, 128: 223-236
Hernandez-Hernandez A, Masich S, Fukuda T, et al. The central element of the synaptonemal complex in mice is organized as a bilayered
junction structure. J Cell Sci, 2016, 129: 2239-2249

Sanchez-Saez F, Gomez-H L, Dunne O M, et al. Meiotic chromosome synapsis depends on multivalent SYCE1-SIX60S] interactions that are
disrupted in cases of human infertility. Sci Adv, 2020, 6: eabb1660

Schramm S, Fraune J, Naumann R, et al. A novel mouse synaptonemal complex protein is essential for loading of central element proteins,
recombination, and fertility. PLoS Genet, 2011, 7: ¢1002088

Costa Y, Speed R, Ollinger R, et al. Two novel proteins recruited by synaptonemal complex protein 1 (SYCP1) are at the centre of meiosis. J Cell
Sci, 2005, 118: 2755-2762

Dunce J M, Salmon L J, Davies O R. Structural basis of meiotic chromosome synaptic elongation through hierarchical fibrous assembly of
SYCE2-TEX12. Nat Struct Mol Biol, 2021, 28: 681-693

Hamer G, Gell K, Kouznetsova A, et al. Characterization of a novel meiosis-specific protein within the central element of the synaptonemal
complex. J Cell Sci, 2006, 119: 4025-4032

Crichton J H, Dunce J M, Dunne O M, et al. Structural maturation of SYCP1-mediated meiotic chromosome synapsis by SYCE3. Nat Struct Mol
Biol, 2023, 30: 188-199

Stanzione M, Baumann M, Papanikos F, et al. Meiotic DNA break formation requires the unsynapsed chromosome axis-binding protein IHO1
(CCDC36) in mice. Nat Cell Biol, 2016, 18: 1208-1220

Lee M S, Higashide M T, Choi H, et al. The synaptonemal complex central region modulates crossover pathways and feedback control of meiotic
double-strand break formation. Nucleic Acids Res, 2021, 49: 7537-7553

Bolcun-Filas E, Costa Y, Speed R, et al. SYCE2 is required for synaptonemal complex assembly, double strand break repair, and homologous
recombination. J Cell Biol, 2007, 176: 741-747

Cooke H J, Saunders P T K. Mouse models of male infertility. Nat Rev Genet, 2002, 3: 790-801

Reynolds A, Qiao H, Yang Y, et al. RNF212 is a dosage-sensitive regulator of crossing-over during mammalian meiosis. Nat Genet, 2013, 45:

13


https://doi.org/10.1083/jcb.200603063
https://doi.org/10.1083/jcb.2.4.403
https://doi.org/10.1083/jcb.2.2.215
https://doi.org/10.1038/nsmb.3208
https://doi.org/10.1146/annurev-genet-071719-020235
https://doi.org/10.1360/SSV-2021-0068
https://doi.org/10.3389/fcell.2021.688878
https://doi.org/10.1007/s13238-016-0354-6
https://doi.org/10.1073/pnas.1902440116
https://doi.org/10.1073/pnas.1902440116
https://doi.org/10.1098/rsob.190094
https://doi.org/10.7554/eLife.02963
https://doi.org/10.1016/j.yexcr.2012.02.018
https://doi.org/10.1038/ncomms13298
https://doi.org/10.1038/s41594-018-0078-9
https://doi.org/10.1007/s00412-018-00688-z
https://doi.org/10.1242/jcs.182477
https://doi.org/10.1126/sciadv.abb1660
https://doi.org/10.1242/jcs.02402
https://doi.org/10.1242/jcs.02402
https://doi.org/10.1038/s41594-021-00636-z
https://doi.org/10.1242/jcs.03182
https://doi.org/10.1038/s41594-022-00909-1
https://doi.org/10.1038/s41594-022-00909-1
https://doi.org/10.1038/ncb3417
https://doi.org/10.1093/nar/gkab566
https://doi.org/10.1083/jcb.200610027
https://doi.org/10.1038/nrg911
https://doi.org/10.1038/ng.2541

FERERSE: WL IR S B AR aii . Thie 5 NRARAE

40

41
42

43

44

45
46

47
48

49

50

51
52

53

54

55

56

57

58

59

60

61

62

63

64

14

269-278

Rao H B D P, Qiao H, Bhatt S K, et al. A SUMO-ubiquitin relay recruits proteasomes to chromosome axes to regulate meiotic recombination.
Science, 2017, 355: 403407

Manhart C M, Alani E. Roles for mismatch repair family proteins in promoting meiotic crossing over. DNA Repair, 2016, 38: 84-93
Bondarieva A, Raveendran K, Telychko V, et al. Proline-rich protein PRR19 functions with cyclin-like CNTD1 to promote meiotic crossing over
in mouse. Nat Commun, 2020, 11: 3101

Qiao H, Prasada Rao H B D, Yang Y, et al. Antagonistic roles of ubiquitin ligase HEI10 and SUMO ligase RNF212 regulate meiotic
recombination. Nat Genet, 2014, 46: 194-199

Gioia M, Payero L, Salim S, et al. Exol protects DNA nicks from ligation to promote crossover formation during meiosis. PLoS Biol, 2023, 21:
€3002085

Krausz C, Escamilla A R, Chianese C. Genetics of male infertility: from research to clinic. Reproduction, 2015, 150: R159-R174

Hann M C, Lau P E, Tempest H G. Meiotic recombination and male infertility: from basic science to clinical reality? Asian J Androl, 2011, 13:
212-218

Miyamoto T, Hasuike S, Yogev L, et al. Azoospermia in patients heterozygous for a mutation in SYCP3. Lancet, 2003, 362: 1714-1719

Oud M S, Ramos L, O’Bryan M K, et al. Validation and application of a novel integrated genetic screening method to a cohort of 1,112 men with
idiopathic azoospermia or severe oligozoospermia. Hum Mutat, 2017, 38: 1592—-1605

Stouffs K, Vandermaelen D, Tournaye H, et al. Mutation analysis of three genes in patients with maturation arrest of spermatogenesis and couples
with recurrent miscarriages. Reprod Biomed Online, 2011, 22: 65-71

Sazegari A, Kalantar S M, Pashaiefar H, et al. The T657C polymorphism on the SYCP3 gene is associated with recurrent pregnancy loss. J Assist
Reprod Genet, 2014, 31: 1377-1381

Bolor H, Mori T, Nishiyama S, et al. Mutations of the SYCP3 gene in women with recurrent pregnancy loss. Am J Hum Genet, 2009, 84: 14-20
Schilit S L P, Menon S, Friedrich C, et al. SYCP?2 translocation-mediated dysregulation and frameshift variants cause human male infertility. Am
J Hum Genet, 2020, 106: 41-57

Nabi S, Askari M, Rezaei-Gazik M, et al. A rare frameshift mutation in SYCP] is associated with human male infertility. Mol Hum Reprod, 2022,
28: gaac009

Huang Y, Tian R, Xu J, et al. Novel copy number variations within SYCE! caused meiotic arrest and non-obstructive azoospermia. BMC Med
Genomics, 2022, 15: 137

Huang N, Wen Y, Guo X, et al. A screen for genomic disorders of infertility identifies MAST2 duplications associated with nonobstructive
azoospermia in humans. Biol Reprod, 2015, 93: 61

Krausz C, Riera-Escamilla A, Moreno-Mendoza D, et al. Genetic dissection of spermatogenic arrest through exome analysis: clinical implications
for the management of azoospermic men. Genet Med, 2020, 22: 1956-1966

An M, Liu Y, Zhang M, et al. Targeted next-generation sequencing panel screening of 668 Chinese patients with non-obstructive azoospermia. J
Assist Reprod Genet, 2021, 38: 1997-2005

Pashaei M, Rahimi Bidgoli M M, Zare-Abdollahi D, et al. The second mutation of SYCEI gene associated with autosomal recessive
nonobstructive azoospermia. J Assist Reprod Genet, 2020, 37: 451-458

Maor-Sagie E, Cinnamon Y, Yaacov B, et al. Deleterious mutation in SYCE! is associated with non-obstructive azoospermia. J Assist Reprod
Genet, 2015, 32: 887-891

Hou D, Yao C, Xu B, et al. Variations of C/4ORF39 and SYCE] identified in idiopathic premature ovarian insufficiency and nonobstructive
azoospermia. J Clin Endocrinol Metab, 2022, 107: 724-734

Feng K, Ge H, Chen H, et al. Novel exon mutation in SYCE! gene is associated with non-obstructive azoospermia. J Cell Mol Medi, 2022, 26:
1245-1252

de Vries L, Behar D M, Smirin-Yosef P, et al. Exome sequencing reveals SYCE! mutation associated with autosomal recessive primary ovarian
insufficiency. J Clin Endocrinol Metab, 2014, 99: E2129-E2132

Bui M D, Luong T L A, Tran H D, et al. A novel frameshift microdeletion of the TEXI2 gene caused infertility in two brothers with
nonobstructive azoospermia. Reprod Sci, 2023, 30: 28762881

Sotelo J R, Garcia R B, Wettstein R. Serial sectioning study of some meiotic stages in Scaptericus borrelli (Grylloidea). Chromosoma, 1973, 42:


https://doi.org/10.1126/science.aaf6407
https://doi.org/10.1016/j.dnarep.2015.11.024
https://doi.org/10.1038/s41467-020-16885-3
https://doi.org/10.1038/ng.2858
https://doi.org/10.1530/REP-15-0261
https://doi.org/10.1038/aja.2011.1
https://doi.org/10.1016/S0140-6736(03)14845-3
https://doi.org/10.1002/humu.23312
https://doi.org/10.1016/j.rbmo.2010.08.004
https://doi.org/10.1007/s10815-014-0272-6
https://doi.org/10.1007/s10815-014-0272-6
https://doi.org/10.1016/j.ajhg.2008.12.002
https://doi.org/10.1016/j.ajhg.2019.11.013
https://doi.org/10.1016/j.ajhg.2019.11.013
https://doi.org/10.1093/molehr/gaac009
https://doi.org/10.1186/s12920-022-01288-8
https://doi.org/10.1186/s12920-022-01288-8
https://doi.org/10.1095/biolreprod.115.131185
https://doi.org/10.1038/s41436-020-0907-1
https://doi.org/10.1007/s10815-021-02154-9
https://doi.org/10.1007/s10815-021-02154-9
https://doi.org/10.1007/s10815-019-01660-1
https://doi.org/10.1007/s10815-015-0445-y
https://doi.org/10.1007/s10815-015-0445-y
https://doi.org/10.1210/clinem/dgab777
https://doi.org/10.1111/jcmm.17180
https://doi.org/10.1210/jc.2014-1268
https://doi.org/10.1007/s43032-023-01226-8
https://doi.org/10.1007/BF00284777

REBNE: ARl 2024 E 54 1

307-333

65 Dresser M E, Moses M J. Silver staining of synaptonemal complexes in surface spreads for light and electron microscopy. Exp Cell Res, 1979,
121: 416419

66 Albini S M, Jones G H, Wallace B M N. A method for preparing two-dimensional surface-spreads of synaptonemal complexes from plant
meiocytes for light and electron microscopy. Exp Cell Res, 1984, 152: 280-285

67 Shi Q H, Shi L M. A new micro-spreading technique for demonstrating synaptonemal complexes in mammalian spermatocytes (in Chinese). Zool

Res, 1989, 10: 4 [SLPRHE, JlSL I, — A i)l 20 SLED PR BEATILIBE & 2 A IR BB R O BT T, 1989, 10: 4)

The structure and function of mammalian synaptonemal complex and
human infertility

1,2,3,4,5 1,2,3,4,5 1,2,3,4,5

JIANG HanWei , FAN SuiXing & Shi QingHua

1 Institute of Health and Medicine, Hefei Comprehensive National Science Center, Hefei 230027, China;
2 Division of Reproduction and Genetics, First Affiliated Hospital of USTC, Hefei 230027, China;,
3 Hefei National Research Center for Physical Sciences at the Microscale, the CAS Key Laboratory of Innate Immunity and Chronic Disease,
Hefei 230027, China;
4 School of Basic Medical Sciences, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei 230027, China;,
5 Biomedical Sciences and Health Laboratory of Anhui Province, Hefei 230027, China

The assembly of synaptonemal complex between homologous chromosomes is a critical event in meiosis prophase I. As the structural
foundation for meiotic chromosome behaviors, synaptonemal complex plays an essential role in supporting and regulating the
initiation and repair of programmed DSBs to generate crossovers. Mutations that disrupt the assembly of synaptonemal complex
would cause various meiotic defects and activate different meiotic checkpoints to result in spermatogenesis arrest and infertility. In
this review, we will summarize the important discoveries related to synaptonemal complex during meiosis in mammals. We will
elaborate the composition, structure, assembly and meiotic functions of synaptonemal complex; analyze the relationship between
human infertility and mutations on synaptonemal complex components; as well as prospect the direction and hotspot for future
research in this area.
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