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GAAGEUICTEEAGTAGCTGAAGTIGTTATGAGUTTOTCTAGGULGAAATCA
TICCGAGLGUTATTAGHTGOLGCATTOGOCAATIC AATACATGCCLGTIOTTG
GTIGAGAAGLTTICTTGAAGCAATGTOOLTAGOTTICCGTTAGGLATATAGTC
CTAGACTAAGAGTUTGAGOGTOTGH TGO TOLGGLGAAGTACLCACGGAGGA
CIGTGAGGTTTUTGTGOTTCACTOTCCCGAGUGATICGGUTTICTTTIICIGAA
CATGTTTTCGETCTAGUGATUCATCAL GL AL TOTCCGA AT UG AAA BLALLATT
CCATCATTETAACAGEGOTTIGAAGAUTAAL COGIATUGAGTUCTEOTTAL
AACGTICTUTTCATCGAATTOTOTCOTTGCTICGOTIGTITONGCTAGAGTG
ACTICTIATTGAACATAACAAGUTTTIGLALCGCCAT TATUGCCACTICUAL
GACCTCCGCTGEUTGCAGCTGAGCTTGUTCTIGCTGGGUTGCGUTTTITCY
CICCGGCAGLUTTTICTTTGAGLUICTIGLGCCALLGUAABAGALTIGIAL
GIGCTAGAAGTAACAALACAGTEUTAAGAGG AL ACCACTALTAACAGTUA
TOGUAATAMACATGATCAGCCTCTTICTTCCTAT TACTCATOTCTTCGCATTIC
GIGUTTAAGGOTTICCCACATAAGTTCOGATTTCCTCUATAATCAGATGLAT
COTTGAAIUTTGAAGUCAGUAT TG T TG GAATCTUGCOGGAGALGTICTTIT
GUEATACATTGAALGTAGALCAAGUTAGAGATGAGTGAAATGTTTGUTGGAA
TLGHEICOGUTCAGUTIOTTTECAGAGAGATTGAGGATTGTGAGETTTGATA
AATTGGACAATGAGTOTGGTATTIOGUCT GG

FIG. 2
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GAGTUATGRGTTICTTAAATTTCTCTAA AAA ATRTTTAGGTGETGACTOTGT
ATCTGGCAAAATAGTCCATTITIGGUAATTIGATTCAAAATCAGTTITICCAA
CATATTIGCCGAATTGGRATTTTTTGETGATTIATUTATTTCACATTGCACATG
TOAAACAGATTCAGAALCGTGOGAGTICGATACTOTAGGUGUTIATTOGTC
TICCGAAAAGGLOCATOUA AAGTOCA AU TACAAGTOCLCTOG U AGG AT
GATTOCAAAATTACCGTAC ACAGTAGCAATCOCGTOT TTAAAGGUGTALTTY
ACCAACTGATGGACCATTGATCACACAACCCICATC TR ATGTAGUCAGGE
TCTTCCCAGTAGTAGATTGAAAGTOTCLGAAMACATCCATGACATABAATTIA
ACCTGATGUTCAGACGEGULGALTAGGATATOGCUTCTTAAACATTACCATG
ACATCTIGGUTCOTATTO TCATATA AGUCTAAACGGUNTGGOTCGTGOGUGT
ASAGTIAGTUGGUUTCACALCGAIGGLATAGL UL ILCT TACTUGHLGCATA
CATTAACGUCGATCOGTTATCTACCAACACCACTGRAXTCCALCTTITIUNG
ACTTIOCAGUGTTACATATAAGGGUCAATTO TGO TTAGCACCCTCAGOTGRT
TATCTATAASAGATATCACTGOUGTAACATCCCOGRATGTAAL A

AARCTCTS
ATCATACCAATTGOTCAGCAGTOOTTTCCATAGGGAGTTIGOTOLGETICAT
TGUCTUIAGCAGUAGTEUOTGIUTATGOTOCOGAGATGUOATGATTAGLCCC
CAGATTGATATGTCGGOCTGAATCTTICTTAAGUTIGTITCAAGACCABGTTYIT

CTTCAACATCCTTIUTCTITIGATTICTCGACCCCRACTETCCTT GATATATGC

CAICTTTTAGUGTTATCACCCATTOGTACCCUTTTOGG TUTAGATTACTOTGA
CITTAAGGTOTCOTIOTC

FIG. 3
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ATANTUTTITTICTACTTIGTTCAGGTOGAATEAAGCAATUA ACCH AGAGTCC
AGGAACATIGAATGCTAGETCRTOGATCTICCAAGTOTCCTCCATCOGTGY
GATTGUTGTGOOLGCTCTCAGATTOTCUCCAAATCTTGAGATGATCACALT
TEATTOGOCAGAATOOGUGATCATCOTOUCCTCCATCLATCCGATAGTITIC
GATITICGTGOCCATGOTGOTOTCCCAATAGHTAGOOTAGGTTICOGOGHLE
ACTGGATICTCGTGARGT AAGAGTOUTCTAAATACADTAGCAGALCACTT
CTTIGEUTGAAGTAACCAAACATEACATGOTICATCATCICIGCACTIGTY
GICACTOCGATCOLUTAGG TCCGTUTGATCOGUGEACAATTTCAALACGA
AGCAATOGACGCTCAAGATICGTTTTICGCCCACGTATTOTEGCTAGEGAAA
ALACAGLOGATACAGUCACAGRATCTAGTUCCTGUAT AAATAALA
TIACATAGAGGAAAATAATATUIGCTUACATGAATICTACTOCATTTT
TTAACCTICTAAGAAMAGTGTI GO TG AAAARAATATTAAATUCATIGOETA
AMAATATAACAGTOTTIAACATAACAATATGOUGAACTATACATICAATICY
TITTIATICOAAGCACTATATAAATAATOTCAAATAGTTTICCAAACTTAY
CTAAATAAAGTTTTAATAATTTTAATCCACACATTTIGAATTTAATITACTY
ATTTTTAGTAGATAACATTALN ACAGTCAAAAAGAGTRUCAACATGAALC
TCCAGTACACTTIGAAGAGLACTIGAUGATCATATICGRAAAGTTACCAGC

TTAGTAAAAAGTGAUTTTACAAAAAGEAATATICCACOICTGY

FIG. 4
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AATTAATAAALGACT TG AALAGTGAGGAGCGACAATGRAGAGAGGGATTICA
TCEAGGARTTTCAGAGAATTAGUTTATTICATGAGTIGTTIATTTIATTTTAY
TITATTTTTACTTACAGTOGETAGATGCATCCCATCCCUATCATUGTOCCARIC
GITATTOGCUATGATTTTCATGTTTCATCAGGTOTIGOTIVTOTTGITICTGLEY
TCCAAUTTTCCATCOTCTCTTICCAAGCTACGOTGUCATAGUCAT AAGUAGU
CAAMTCCTTGR AAGGATICATGGATCGAGATTOLACTOCAAAAATGGGUAL
GGEATTAICATACAGATTIGACCTICAACGTGLUAGOGAGGUGAGATAA
ABGGAAACCATAGCOTAGUOTAGCATAGL ATAGGAAAGTUA AAGCAGAATT
AATTAAAATTACCGHGTAGLCTAGGATCTOAG AAAGGAAGTOGATGAATIC
TICTGCTGUTGUTGUTGCTGLCACCACCAACALTCATTN TCGATGUAACTA
ATGUATGTTOTICAGGAGGAATATCATCATOCACCTIGUAAACACAAAMGTT
GOAGGTUTCAGHOTICOTGUTGTUTGAAATTICUATACAATGATTITIAGALY
TCLACAGCAACAGCAACAGCAACAGCAACGHTAGTOGTACT ATATGEOLG
AGACAIGTGGOTGLAATTOGH ATGALTCHAAAATAT G UCATAGUTCATGT
GLEAALCACCOTGACTETGAAGTATAGUCTCTGAACGAGUAAG AL AL TEU
TOUIGTGAATCCAGTAGTTIAGUAL TG TCALGAALCCTCOCTICAAANTTG
AACTCETTTTCCACATCGTCAATGTCATUTTCTTCTTCATCACCUTCCALTCY
AGUACACCCTGCATCATTCATCCATCCAT TG ATCATCUGGOTAGA AUTAALA
FTTTAACAAATATCOAATCCOLCT

FIG. 5
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CEGLLGHEITCTTCCAAG AAAAAATATAAAATT AAAT AAGTTTGTATATIG
TOCTGLOGEHAAALAAATOTGRAATCATTACAAAGAATTAAGAGAAGUAL
GIOCGTACATCATAGGAGTOGGAAGAGTEAGAGAGTCATUTGATECALAL
TAAAGAAGGALAGAAATTLTITGAGGAACCTGAALATTITGAGGATAAGT
CAAAAAAAGTTAATTAGOTTTCLGAGTICAGTOATTCTCG AACLAALAAA
ACAAAACTIATATOOTGTAAAAGAATTTCAACTTACCTAGTAATALAL LG
TCCAMACCCAATTOTATAGTAGETAAGTACGATCCATATCACAGATICNA
TEAATEAAACGGGAATIOGGAGRAGCCAAATTIGLCAAGTT AAAAGTDCA
TEUAGGGAAAAACAABCTATCOCTOTGTTT AAAGAACACGEGAAGCTTAL
NAACCOTCATTOCAAGU TUTGCCATUCCATTOAACATTATATTAAC SAGAC
TCAAAAMCAGCLGCTUCCAAATACTITGAAGUATCTTICTACTETICOGGTT
TICATTICTOTTCTTAAAA AA ACAGTCGAGEGUAATTOTGGUCATGATICTY
ATCTGAGTGOTTITCAATATOTATUTGAAAGAGTTGLGUTICATTAGCAGC
CACTOCUTOOGATAAGCATOOCTTGAAGAGTTCOCLATTGGAGATGUCATA
ACTCTCAGTCACCAACGUAGLAGOLTOLOOTTIGGATTEHTCATAAGGAA
TICTAAGTTCTTCAGTCATU TG TTIGUCCGATOTGRAAAGAGTTEAALGLLY
GTGUAAMAGTCETICACCRAGACATATOTGT AAGETTROTICTTITICAALD
AATACTETIUTTIGETCOTIUTIGRAAGTTALTICTIGGAGAA AATCTGLAA
CTCCTTICCTTTIGEGGCATTTGAATCCCATATATICAAAGAALTY

FIG. 6
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CODTACACTITTITITTA AATG G TCAGTTETCCCCACALTICAATATOGC AL
ATATACACGTTIITCATTTUATG TCOTCTTCAATACAGAAGACTCGUACTAL
TATTAGCTAGCUTATTATAGUUCCTCCTCTTAACTAUCTU TACU COCCAATTCC
TCITCTCTOTCTC T CTC IO TCTUTCTCTCTC TCTO TUTATAAA ATC AAA A AT
AAGGACTIGT T TG TT TCATCOTACT T IO T T TTATAGG ATCAACCTTUGAAGC
CACACCTAGGCATGAGTIGU TCAATAGATTIGGUCAGAACCAATICTCLLT
GICCAATCCTICTCOUACAGCEGCADTCCCACTCATO OO UG ACTOOTALGT
CAAADCGOCAD AGG ACCGGUCGHTAGTCAALTCCTCCTO CAAC CACT ATG
ACACCGATGTAAACATCCCOTTAATTCGACCTCOBAGTTTTAACATCOGGGU
AUGACAATACTAU TCTAAG AGUAACCACCATAGCCUANATATCCGAAGLGT
GTCGTGAGTGGGLCTICTICCACR ING TCAATDACGHAG TRAGCCOCTA
CTTGATGOATUOCGCCAGGOATATCTGGCOUGATTIOTTICCATCTICCALTE
GAAGAAAAGCAAGTTTATGUGAATTCACCCAAA ACE TACGAAGGUTATGE
AAGTCGOTIAGGUGTCCAGAAAGG TGUCATTCTCGACTOCAGUGACTAUTA
CTICTIGCACTTITCTTCCG TGUTCGO TTAAAGATC ATAACAAG TG CUOGLC
TG AGU T OO T T AGG TOAAT TG U T T TA AT T T T TAAT TTTTTAATG TAATA
ATAATATATAAATGTIGUTCACTICTATACTTTAATO TAACAACCACCATUTAT
TIGGACT T T AL T ATC TA AT TT TATG TAT TACTATAT TACTOG TTG TG TITAGS
GAAGTOATAGATGAG TALGUGGACCACTTAGTAAAGUTAAG TR GGUGATTA
ATGAAGOTTTTOTUAATAANTD

FIG. 7
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AATCATTAAGAGTCATTATGO TAATCATOAGCTTAATTACTCCAAGTAAAGE
CANTCTICATCATAGAAATAAA AATTACA AAAAAAAAAAAAAAAAAAAAD
TCTTICAGU TAACAACCCATCCOTGUAACTOCACCACCATA ATTGAGATCT
AAATCTGAAGGAACTTOU T TOAGATCTAAATC TG AAGGAACTIGUTIGUTT
AGGAACATCCACATCCATCATT IO TACAATT TTIGGAAGACACAGAACCAG
AGAAGATCACTCAAAATCAAGCAGCAATTO TAAGAAAATTCGACCAATCG
ARATCATC TGO ANT TAATCATTOTAGCO TCCTICATCTCCACCACACTIC
TCCTCCTAC TICCATGC G ATTACG TCOACG GUAGUCOTATICCCACCATC ATA
TTCAAAGGAC TCOOOTOCACCTICCACGCCTICG TCO TCTOCO TCATCTTOR

CAAGUTCTGUCAGTIUTCTTCCATCOUCTCCATGACCICTGCICICICT Y

CUTACTTTGGOUTATGTTOTTCACOTRTTTICAACCACAALCCALGTAAAA

CTCOAATTCAGACATCACATGG TAAGA AAACAAGTIATTAAGGTTTTTAACC
TTATAAAGACTTTTTTICTTTTTICTITTCCTICCTGTCCAACGGACATG TGS
TGTGTTTTAAAATTAATA A ATCO TG TATCA GATATGG ATATACA ATCG UG TGS
TCAGTIGAAATTACTAT TGO TATGCTTTATATACCG TG TCHTO TG TAAA AT TA
ABACTIGTTTTGTGATG TIGTTGGTCTGTTATGTACTIGGTGTTGTTGAAAT
AATATTACCATAA AT TTGAATAAGCCTTTATTATG TGGAGATCCOATGG AT TA
ATGATGCATAT TG TCACAGAATTCAA AATGATTTCATT TTGAGCATGGTGAL
GAGGGTTCCAAGCCCTG

FIG. 8
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AGGUAGACTITTATCTTGAGAGUTAG AAGAAGAGAAAUTTAGAGAAAALA
AAGAGAAGTAGGAAGAA AATCAAAGGUAATTCACATTCGTOUTTTICGAG
TIGAGAKTTCAACACUTIAGOGTO AT TICOAAAATCATA AATGAGOTRTGTIA
AACTAATATCCTTICAGCTACAGTTACTUAGTAAATTICTCTTICTCAGAGGUT
ACGCAGHTGTAGTTTICAGTIA AACTTGGUCACTI AR AUTAATGG AACCATY
AGGRGCCCAAGUTAATTAGTICCTAGAACAAAGGAGAGAGGACGRAGAA
GCATAGAGAAAGTTAGAGAGAAACTTTITIVTTCAGAGATAGAAGAGATAL
FAAASAAATCATTIGOUAATTCGUATT

TIAGAGAAAAGAAAGALGAAALEE
TIGGGAAACCTTA

COTCOTITTGOOUTTIGAGAATTGAACAGTTGUGURA AT
AATGUOGTOCTTATG TT TAAL TATATCOTTAAG TOUCAAT TAL TCAN TAAAT
COTCTTICTTAGATGCTAAGLAAGATTTAGTGTAGTTAAACTTGOOCALT A
AGUTAATGUAACAGTTAGGOGTOCCAAGCGAATTAGTTICUTAGAALAAAAL
ATAGAABGATOUABAATG TAB CACE TICGTGAGGRACCUCGUTATTACA
GTICGGACTOGATTICTOTCACGETTCTTAATCTGAACC AAA GAGTCCAAA
TLOGGCAARTCGTTTICAGAAACAGATTITITGAA AAGAAGTEOCARALAY
GEACTGUTTTGCTAGATATAGAGTUGOUACCTA AATATTTTITTA AARTGGG
GAAATTIAGGAAALCOTAACTIGGTGCCAAAGEUCACGTGTUCETCATTGE
CAAAGTIGCOTGGOOTOGOGAGUTTIGORGTACGAT TG GGG AAGETCAGUTAY
SAGUACCTCCTCTOGLUCGATCCGAAGATOGGCOUTUTACTAACUETGATATC

FIG. 9
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METHOD FOR EVALUATING TEA PLANT
(+)-CATECHIN CONTENT

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a divisional application of and
claims the priority benefit of U.S. application Ser. No.
17/254,302, filed on Dec. 21, 2020, now pending. The prior
U.S. application Ser. No. 17/254,302 is a 371 of interna-
tional application of PCT application serial no. PCT/
(CN2019/110920, filed on Oct. 14, 2019, which claims the
priority benefit of China application no. 201910833687 .X,
China application no. 201910834177.4, China application
no. 201910833698.8, China application no. 201910833662.
X, and China application no. 201910833670.4, filed on Sep.
4, 2019. The entirety of each of the above mentioned patent
applications is hereby incorporated by reference herein and
made a part of this specification.

REFERENCE TO A SEQUENCE LISTING

[0002] The instant application contains a Sequencing List-
ing which has been submitted electronically in XML file and
is hereby incorporated by reference in its entirety. Said XML
copy, created on Mar. 27, 2024, is named 102274-us-
sequence_listing and is 29,861 bytes in size.

TECHNICAL FIELD

[0003] The present invention relates to the technical field
of molecular genetics and breeding, and more specifically, to
a molecular marker combination linked to quantitative traits
of tea plant (+)-catechin content.

BACKGROUND

[0004] Tea (Camellia sinensis (L.) O. Kuntze) belongs to
the genus Camellia (Theaceae), which originated in south-
west China, with a cultivation history of more than 5,000
years. Tea, coffee, and cocoa are collectively referred to as
the world’s three major non-alcoholic beverages, which
have important economic value and have an important
impact on society and culture.

[0005] (+)-Catechin (C) is an important secondary
metabolite in tea plant that affects flavor. It not only affects
tea quality, but also has a variety of physiological functions.
Studies have shown that (+)-catechin is an important health
component of tea and has multiple functions such as pre-
venting and treating cardiovascular disease and preventing
cancer. It is a reducing polyphenolic substance that is easily
oxidized by air in aqueous solutions and is often used as an
antioxidant. Studies have shown that (+)-catechin (C) can
inhibit the proliferation and migration of human liver cancer
cells (HepG2) and induce apoptosis of the of human liver
cancer cells. Dextro-catechin ((+)-catechin) also has various
effects such as reducing capillary permeability, anti-diar-
rhea, hemostatic, anti-virus, fungicidal, inhibiting angio-
tensin converting enzyme (ACE) and preventing gastric
ulcers. (+)-Catechin (C) has protective effects on dyslipi-
demia caused by iron overload. (+)-Catechin (C) can
improve learning and memory disorder in mice caused by
aluminum overload, and has strong antioxidant capacity.
[0006] Based on the importance of (+)-catechin to tea
quality and physiological functions, it is of great signifi-
cance to breed tea plant resources with specific (+)-catechin
content. At present, tea plant breeding is mainly carried out

Sep. 19, 2024

by conventional methods, and excellent individual plants are
selected from wild populations and hybrid offspring for
systematic breeding. This method is time-consuming and
inefficient, which makes the replacement of new varieties
slow, and it cannot quickly meet the public’s demand for
new products. Since molecular marker-assisted breeding can
select breeding materials at the seedling stage, it can sig-
nificantly improve breeding efficiency.

[0007] The discovery of molecular markers closely linked
to the excellent traits of the tea plant is the basis for the
development of molecular marker-assisted selection breed-
ing for the tea plant. However, due to the limitation of the
research progress of traditional quantitative trait locus
(QTL) mapping, it has not been able to find a SNP molecular
marker site that affects the (+)-catechin content.

SUMMARY OF THE INVENTION

[0008] Objectives of the present invention are to overcome
the shortcomings of the prior art and provide a molecular
marker combination linked to quantitative traits of tea plant
(+)-catechin content.

[0009] The first objective of the present invention is to
provide a molecular marker combination linked to quanti-
tative traits of tea plant (+)-catechin content. The molecular
marker combination comprises a SNP site 1, a SNP site 2, a
SNP site 3, a SNP site 4, a SNP site 5, a SNP site 6, a SNP
site 7 and a SNP site 8, which are located in tea genomes
Scaffold4239:309117, Scaffold3614: 66549, Scaffold349:
3413816, Scaffold1989: 2316385, Scaffold451: 940283,
Scaffold3727:442660, Scaffold115:803980 and Scaf-
f01d920:281727, respectively, which are a 501st base of a
nucleotide sequence shown in SEQ ID NO: 1, a 501 st base
of a nucleotide sequence shown in SEQ ID NO:4, a 501st
base of a nucleotide sequence shown in SEQ ID NO:7, a
501st base of a nucleotide sequence shown in SEQ ID NO:
10, a 501st base of a nucleotide sequence shown in SEQ ID
NO: 13, a 501st base of a nucleotide sequence shown in SEQ
ID NO: 16, a 501st base of a nucleotide sequence shown in
SEQ ID NO: 19, and a 501st base of a nucleotide sequence
shown in SEQ 1D NO:22.

[0010] The second objective of the present invention is to
provide use of any one or more molecular marker of the
molecular marker combination in evaluating the tea plant
(+)-catechin content.

[0011] The third objective of the present invention is to
provide use of primers of any one or more molecular marker
of the molecular marker combination in evaluating the tea
plant (+)-catechin content.

[0012] The fourth objective of the present invention is to
provide primers for detecting SNP site 1.

[0013] The fifth objective of the present invention is to
provide primers for detecting SNP site 2.

[0014] The sixth objective of the present invention is to
provide primers for detecting SNP site 3.

[0015] The seventh objective of the present invention is to
provide primers for detecting SNP site 4.

[0016] The eighth objective of the present invention is to
provide primers for detecting SNP site 5.

[0017] The ninth objective of the present invention is to
provide primers for detecting SNP site 6.

[0018] The tenth objective of the present invention is to
provide primers for detecting SNP site 7.

[0019] The eleventh objective of the present invention is
to provide primers for detecting SNP site 8.
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[0020] The twelfth objective of the present invention is to
provide a kit for evaluating tea plant (+)-catechin content.
[0021] The thirteenth objective of the present invention is
to provide a method for evaluating tea plant (+)-catechin
content.

[0022] The fourteenth objective of the present invention is
to provide use of any one or more of any one or more
molecular marker in the molecular marker combination, the
primers for the SNP site 1, the primers for the SNP site 2, the
primers for the SNP site 3, the primers for the SNP site 4, the
primers for the SNP site 5, the primers for the SNP site 6, the
primers for the SNP site 7, the primers for the SNP site 8, or
the kit in molecular-assisted breeding.

[0023] In order to achieve the above objectives, the pres-
ent invention is realized by the following technical solu-
tions.

[0024] After a long period of exploratory research, the
inventors discovered eight SNP site molecular markers
linked to (+)-catechin content. It is further used to establish
a detection method for detecting the sites, which can be used
to evaluate the tea plant (+)-catechin content, for further use
in resource screening and molecular breeding.

[0025] Therefore, the present invention claims a molecular
marker combination linked to quantitative traits of tea plant
(+)-catechin content, including a SNP site 1, a SNP site 2, a
SNP site 3, a SNP site 4, a SNP site 5, a SNP site 6, a SNP
site 7 and a SNP site 8, which are located in tea genomes
Scaffold4239:309117, Scaffold3614: 66549, Scaffold349:
3413816, Scaffold1989: 2316385, Scaffold451: 940283,
Scaffold3 727:442660, Scaffold115:803980 and Scaf-
f0ld920:281727, respectively, i.e., a 501st base of a nucleo-
tide sequence shown in SEQ ID NO:1, a 501st base of a
nucleotide sequence shown in SEQ ID NO:4, a 501st base
of a nucleotide sequence shown in SEQ ID NO:7, a 501 st
base of a nucleotide sequence shown in SEQ ID NO:10, a
501st base of a nucleotide sequence shown in SEQ ID
NO:13, a 501st base of a nucleotide sequence shown in SEQ
ID NO: 16, a 501st base of a nucleotide sequence shown in
SEQ ID NO: 19, and a 501st base of a nucleotide sequence
shown in SEQ ID NO:22.

[0026] The SNP site 1 is located in the tea genome
Scaffold4239:309117 (i.e. the 501st base of the nucleotide
sequence shown in SEQ ID NO:1), this site is G or A, and
genotype thereof is extremely significantly correlated with
the (+)-catechin content in the dry matter of the tea plant. It
is shown by correlation analysis and significance analysis
verification that the (+)-catechin content in the dry matter of
tea soup corresponding to an AA genotype sample has
extremely significant difference compared with GG and GA
genotype samples. It is statistically judged that, when the
genotype of the sample is double mutant AA, the catechin
content in the dry matter in the tea plant is more likely to be
higher than the normal average of the sample of which the
genotype is wild type GG or single mutant GA.

[0027] The SNP site 2 is located in the tea genome
Scaffold3614: 66549 (i.e. the 501st base of the nucleotide
sequence shown in SEQ ID NO:4), this site is T or C, and
genotype thereof is extremely significantly correlated with
the (+)-catechin content in the dry matter of the tea plant. It
is shown by correlation analysis and significance analysis
verification that the (+)-catechin content in the dry matter
corresponding to a CC genotype sample has extremely
significant difference compared with TT and CT genotype
samples. It is statistically judged that, when the genotype of
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the sample is double mutant CC, the (+)-catechin content in
the dry matter in the tea plant is more likely to be higher than
the sample of which the genotype is wild type TT or single
mutant CT.

[0028] The SNP site 3 is located in the tea genome
Scaffold349: 3413816 (i.e. the 501st base of the nucleotide
sequence shown in SEQ ID NO:7), this site is G or A, and
genotype thereof is extremely significantly correlated with
the (+)-catechin content in the dry matter of the tea plant. It
is shown by correlation analysis and significance analysis
verification that the (+)-catechin content in the dry matter of
tea soup corresponding to a GG genotype sample has
extremely significant difference compared with GA and AA
genotype samples. It is statistically judged that, when the
genotype of the sample is double mutant GG, the (+)-
catechin content in the dry matter in the tea plant is more
likely to be higher than the sample of which the genotype is
wild type AA or single mutant GA.

[0029] The SNP site 4 is located in the tea genome
Scaffold1989: 2316385 (i.e. the 501st base of the nucleotide
sequence shown in SEQ ID NO: 10), this site is G or A, and
genotype thereof is extremely significantly correlated with
the (+)-catechin content in the dry matter of the tea plant. It
is shown by correlation analysis and significance analysis
verification that the (+)-catechin content in the dry matter of
tea soup corresponding to an AA genotype sample has
extremely significant difference compared with GA and GG
genotype samples. It is statistically judged that, when the
genotype of the sample is double mutant AA, the (+)-
catechin content in the dry matter in the tea plant is more
likely to be higher than the normal average of the sample of
which the genotype is wild type GG or single mutant GA.
[0030] The SNP site 5 is located in the tea genome
Scaffold451: 940283 (i.e. the 501st base of the nucleotide
sequence shown in SEQ ID NO:13), this site is C or T, and
genotype thereof is extremely significantly correlated with
the (+)-catechin content in the dry matter of the tea plant. It
is shown by correlation analysis and significance analysis
verification that the (+)-catechin content in the dry matter of
tea soup corresponding to a TT genotype sample has
extremely significant difference compared with CC and CT
genotype samples. It is statistically judged that, when the
genotype of the sample is double mutant TT, the (+)-catechin
content in the dry matter in the tea plant is more likely to be
higher than the normal average of the sample of which the
genotype is wild type CC or single mutant CT.

[0031] The SNP site 6 is located in the tea genome
Scaffold3727:442660 (i.e. the 501st base of the nucleotide
sequence shown in SEQ ID NO: 16), this site is G or A, and
genotype thereof is extremely significantly correlated with
the (+)-catechin content in the dry matter of the tea plant. It
is shown by correlation analysis and significance analysis
verification that the (+)-catechin content in the dry matter of
tea soup corresponding to an AA genotype sample has
extremely significant difference compared with GG and GA
genotype samples. It is statistically judged that, when the
genotype of the sample is double mutant AA, the (+)-
catechin content in the dry matter in the tea plant is more
likely to be higher than the normal average of the sample of
which the genotype is wild type GG or single mutant GA.
[0032] The SNP site 7 is located in the tea genome
Scaffold115: 803980 (i.e. the 501st base of the nucleotide
sequence shown in SEQ ID NO:19), this site is G or A, and
genotype thereof is extremely significantly correlated with
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the (+)-catechin content in the dry matter of the tea plant. It
is shown by correlation analysis and significance analysis
verification that the (+)-catechin content in the dry matter of
the tea plant corresponding to a GG genotype sample has
extremely significant difference compared with AA and GA
genotype samples, it is statistically judged that, when the
genotype of the sample is double mutant GG, the (+)-
catechin content in the dry matter in the tea plant is more
likely to be higher than the sample of which the genotype is
wild type AA or single mutant GA.

[0033] The SNP site 8 is located in the tea genome
Scaffold920: 281727 (i.e. the 501st base of the nucleotide
sequence shown in SEQ ID NO:22), this site is G or A, and
genotype thereof is extremely significantly correlated with
the (+)-catechin content in the dry matter of the tea plant. It
is shown by correlation analysis and significance analysis
verification that the (+)-catechin content in the dry matter of
the tea plant corresponding to a GG genotype sample has
extremely significant difference compared with AA and GA
genotype samples, it is statistically judged that, when the
genotype of the sample is double mutant GG, the (+)-
catechin content in the dry matter in the tea plant is more
likely to be higher than the sample of which the genotype is
wild type AA or single mutant GA.

[0034] The tea plant (+)-catechin content according to the
present invention is specifically a proportion of (+)-catechin
in dry matter of fresh tea leaves.

[0035] Use of any one or more molecular marker of the
molecular marker combination in evaluating the tea plant
(+)-catechin content also belongs to the scope of protection
of the present invention.

[0036] The present invention further claims use of primers
of any one or more molecular marker of the molecular
marker combination in evaluating the tea plant (+)-catechin
content.

[0037] Primers for the SNP site 1, wherein nucleotide
sequences thereof are shown as SEQ ID NO: 2 and SEQ ID
NO: 3.

(SEQ ID NO: 2)

primer F: GAAGACTAACCCGTATCGAG;
(SEQ ID NO: 3)
primer R: ACACTTACAGTCTCTTGCGG .

[0038] Primers for the SNP site 2, wherein nucleotide
sequences thereof are shown as SEQ ID NO: 5 and SEQ ID
NO: 6.

(SEQ ID NO: 5)

primer F: GATGACACAACCCTCATCTG;
(SEQ ID NO: 6)
primer R: AATGTATGCCCGGTAAGGAC .

[0039] Primers for the SNP site 3, wherein nucleotide
sequences thereof are shown as SEQ ID NO: 8 and SEQ ID
NO: 9.

(SEQ ID NO: 8)

primer F: TCTCTGCACTGTTGTCACTC;
(SEQ ID NO: 9)
primer R: CACCACACTTTCTTAGAAGG .
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[0040] Primers for the SNP site 4, wherein nucleotide
sequences thereof are shown as SEQ ID NO: 11 and SEQ ID
NO: 12.

(SEQ ID NO: 11)

primer F: GATTTGACCTTCAACGTGGG;

(SEQ ID NO: 12)

primer R: TGCAGCGTTTGTGTTTGCAG .

[0041] Primers for the SNP site 5, wherein nucleotide
sequences thereof are shown as SEQ ID NO: 14 and SEQ ID
NO: 15.

(SEQ ID NO: 14)

primer F: GTAATAGACGGTGCAAACCC;

(SEQ ID NO: 15)

primer R: CAAAGTATTTGGGAGCGCTG .

[0042] Primers for the SNP site 6, wherein nucleotide
sequences thereof are shown as SEQ ID NO: 17 and SEQ ID
NO: 18.

(SEQ ID NO: 17)

primer F: TTGTCCGTGTCCAATCCTTG;

(SEQ ID NO: 18)

primer R: ATTGACCACCTGGAAGAAGC.

[0043] Primers for the SNP site 7, wherein nucleotide
sequences thereof are shown as SEQ ID NO: 20 and SEQ ID
NO: 21.

(SEQ ID NO: 20)

primer F: CTTCATCTCCACCACACTTC;

(SEQ ID NO: 21)

primer R: GCCCAAAGTAGCAAAGAGAG.

[0044] Primers for the SNP site 8, wherein nucleotide
sequences thereof are shown as SEQ ID NO: 23 and SEQ ID
NO: 24.

(SEQ ID NO: 23)

primer F: TTCGCATTCGTCCTTTTGGG;

(SEQ ID NO: 24)

primer R: ACGTGCTACATTCTCCATCC.

[0045] Further, the present invention claims a kit for
evaluating tea plant (+)-catechin content, including a reagent
for detecting the molecular marker combination or any one
molecular marker thereof.

[0046] Preferably, the reagent is the primers for the SNP
site 1 which have the nucleotide sequences shown as SEQ
ID NO: 2 and SEQ ID NO: 3, the primers for the SNP site
2 which have the nucleotide sequences shown as SEQ ID
NO: 5 and SEQ ID NO: 6, the primers for the SNP site 3
which have the nucleotide sequences shown as SEQ ID NO:
8 and SEQ ID NO: 9, the primers for the SNP site 4 which
have the nucleotide sequences shown as SEQ ID NO: 11 and
SEQ ID NO: 12, the primers for the SNP site 5 which have
the nucleotide sequences shown as SEQ ID NO: 14 and SEQ
ID NO: 15, the primers for the SNP site 6 which have the
nucleotide sequences shown as SEQ ID NO: 17 and SEQ ID



US 2024/0309433 Al

NO: 18, the primers for the SNP site 7 which have the
nucleotide sequences shown as SEQ ID NO: 20 and SEQ ID
NO: 21, and/or the primers for the SNP site 8 which have the
nucleotide sequences shown as SEQ ID NO: 23 and SEQ ID
NO: 24.

[0047] The most preferably, the kit contains the primers
for the SNP site 1 have the nucleotide sequences shown as
SEQ ID NO: 2 and SEQ ID NO: 3, the primers for the SNP
site 2 have the nucleotide sequences shown as SEQ ID NO:
5 and SEQ ID NO: 6, the primers for the SNP site 3 have the
nucleotide sequences shown as SEQ ID NO: 8 and SEQ ID
NO: 9, the primers for the SNP site 4 have the nucleotide
sequences shown as SEQ ID NO: 11 and SEQ ID NO: 12,
the primers for the SNP site 5 have the nucleotide sequences
shown as SEQ ID NO: 14 and SEQ ID NO: 15, and/or the
primers for the SNP site 6 have the nucleotide sequences
shown as SEQ ID NO: 17 and SEQ ID NO: 18, the primers
for the SNP site 7 have the nucleotide sequences shown as
SEQ ID NO: 20 and SEQ ID NO: 21, the primers for the
SNP site 8 have the nucleotide sequences shown as SEQ 1D
NO: 23 and SEQ ID NO: 24, 2xTaq PCR Master Mix, and
ddH,0.

[0048] A usage method is as follows:

[0049] (1) CTAB method is used to extract total DNA
from buds of tea plant, it is ensured that A260/A280 of each
DNA sample is between 1.8 and 2.0, and the concentration
is greater than 100 pg/l;

[0050] (2) PCR amplification
[0051] PCR system (10 pl) is as follows:
2x Taq PCR S5ul
Master Mix primers Each 0.5 pl
DNA template 1 pl
ddH,0 3l
[0052] PCR amplification procedure is as follows:
95° C. 5 minutes
95° C. 30 seconds x45 cycles
56° C. 30 seconds
72° C. 30 seconds
72° C. 2 minutes
4° C. forever
[0053] (3) Product purification
[0054] The PCR amplification products are subjected to

gel electrophoresis, followed by recovery and purification
using a commercially available gel electrophoresis DNA
recovery kit.

[0055] A band with a fragment length of about 240 bp in
the amplification product of the primers shown in SEQ ID
NO: 2 and SEQ ID NO: 3 is selected for recovery and
purification.

[0056] A band with a fragment length of about 240 bp in
the amplification product of the primers shown in SEQ ID
NO: 5 and SEQ ID NO: 6 is selected for recovery and
purification.

[0057] A band with a fragment length of about 240 bp in
the amplification product of the primers shown in SEQ ID
NO: 8 and SEQ ID NO: 9 is selected for recovery and
purification.
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[0058] A band with a fragment length of about 240 bp in
the amplification product of the primers shown in SEQ ID
NO: 11 and SEQ ID NO: 12 is selected for recovery and
purification.

[0059] A band with a fragment length of about 240 bp in
the amplification product of the primers shown in SEQ ID
NO: 14 and SEQ ID NO: 15 is selected for recovery and
purification.

[0060] A band with a fragment length of about 240 bp in
the amplification product of the primers shown in SEQ ID
NO: 17 and SEQ ID NO: 18 is selected for recovery and
purification.

[0061] A band with a fragment length of about 240 bp in
the amplification product of the primers shown in SEQ ID
NO: 20 and SEQ ID NO: 21 is selected for recovery and
purification.

[0062] A band with a fragment length of about 240 bp in
the amplification product of the primers shown in SEQ ID
NO: 23 and SEQ ID NO: 24 is selected for recovery and
purification.

[0063] (4) Sequencing and interpretation of results
[0064] The recovered and purified product is sent to a
sequencing company for Sanger sequencing. At the site
Scaffold4239:309117, it is statistically judged that, when the
genotype of the sample is double mutant AA, the (+)-
catechin content in the dry matter in the tea plant is more
likely to be higher than the normal average of the sample of
which the genotype is wild type GG or single mutant GA.
[0065] At the site Scaffold3614: 66549, when the geno-
type is double mutant CC, the (+)-catechin content in the tea
plant is more likely to be higher than the normal average of
CT and TT genotype resources.

[0066] At the site Scaffold349: 3413816, when the geno-
type is double mutant GG, the (+)-catechin content in the tea
plant is more likely to be higher than the normal average of
AA and GA genotype resources.

[0067] At the site Scaffold1989: 2316385, when the geno-
type is double mutant AA, the (+)-catechin content in the tea
plant is more likely to be higher than the normal average of
GG and GA genotype resources.

[0068] At the site Scaffold451: 940283, it is statistically
judged that, when the genotype of the sample is double
mutant TT, the (+)-catechin content in the dry matter in the
tea plant is more likely to be higher than the normal average
of the sample of which the genotype is wild type CC or
single mutant CT.

[0069] At the site Scaftold3727:442660, it is statistically
judged that, when the genotype of the sample is double
mutant AA, the (+)-catechin content in the dry matter in the
tea plant is more likely to be higher than the normal average
of the sample of which the genotype is wild type GG or
single mutant GA.

[0070] At the site Scaffold115: 803980, it is statistically
judged that, when the genotype of the sample is double
mutant GG, the (+)-catechin content in the dry matter in the
tea plant is more likely to be higher than the sample of which
the genotype is wild type AA or single mutant GA.

[0071] At the site Scaffold920: 281727, it is statistically
judged that, when the genotype of the sample is double
mutant GG, the (+)-catechin content in the dry matter in the
tea plant is more likely to be higher than the sample of which
the genotype is wild type AA or single mutant GA.

[0072] In the meantime, the present invention claims a
method for evaluating the tea plant (+)-catechin content,
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which detects a genotype of any one or more molecular
marker of the molecular marker combination.

[0073] Use of any one or more of any one or more
molecular markers of the molecular marker combination, the
primers for the SNP site 1, the primers for the SNP site 2, the
primers for the SNP site 3, the primers for the SNP site 4, the
primers for the SNP site 5, the primers for the SNP site 6, the
primers for the SNP site 7, the primers for the SNP site 8, or
the kit in molecular-assisted breeding.

[0074] Compared with the prior art, the present invention
has the following beneficial effects.

[0075] The present invention first discovered the follow-
ing.
[0076] The SNP site 1 is located in the tea genome

Scaffold4239:309117, this site is G or A, and genotype
thereof is extremely significantly correlated with the (+)-
catechin content in the dry matter of the tea plant. It is shown
by correlation analysis and significance analysis verification
that the (+)-catechin content in the dry matter of tea soup
corresponding to an AA genotype sample has extremely
significant difference compared with GG and GA genotype
samples. It is statistically judged that, when the genotype of
the sample is double mutant AA, the catechin content in the
dry matter in the tea plant is more likely to be higher than
the normal average of the sample of which the genotype is
wild type GG or single mutant GA.

[0077] SNP site 2 is located in the tea genome Scaf-
fold3614: 66549, this site is T or C, and genotype thereof is
extremely significantly correlated with the (+)-catechin con-
tent in the dry matter of the tea plant. It is shown by
correlation analysis and significance analysis verification
that the (+)-catechin content in the dry matter corresponding
to a CC genotype sample has extremely significant differ-
ence compared with TT and CT genotype samples. It is
statistically judged that, when the genotype of the sample is
double mutant CC, the (+)-catechin content in the dry matter
in the tea plant is more likely to be higher than the sample
of which the genotype is wild type TT or single mutant CT.
[0078] SNP site 3 is located in the tea genome Scaf-
fold349: 3413816, this site is G or A, and genotype thereof
is extremely significantly correlated with the (+)-catechin
content in the dry matter of the tea plant. It is shown by
correlation analysis and significance analysis verification
that the (+)-catechin content in the dry matter of tea soup
corresponding to a GG genotype sample has extremely
significant difference compared with GA and AA genotype
samples. It is statistically judged that, when the genotype of
the sample is double mutant GG, the (+)-catechin content in
the dry matter in the tea plant is more likely to be higher than
the sample of which the genotype is wild type AA or single
mutant GA.

[0079] SNP site 4 is located in the tea genome Scaf-
fold1989: 2316385, this site is G or A, and genotype thereof
is extremely significantly correlated with the (+)-catechin
content in the dry matter of the tea plant. It is shown by
correlation analysis and significance analysis verification
that the (+)-catechin content in the dry matter of tea soup
corresponding to an AA genotype sample has extremely
significant difference compared with GA and GG genotype
samples. It is statistically judged that, when the genotype of
the sample is double mutant AA, the (+)-catechin content in
the dry matter in the tea plant is more likely to be higher than
the normal average of the sample of which the genotype is
wild type GG or single mutant GA.
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[0080] SNP site 5 is located in the tea genome Scaf-
fold451: 940283, this site is C or T, and genotype thereof is
extremely significantly correlated with the (+)-catechin con-
tent in the dry matter of the tea plant. It is shown by
correlation analysis and significance analysis verification
that the (+)-catechin content in the dry matter of tea soup
corresponding to a TT genotype sample has extremely
significant difference compared with CC and CT genotype
samples. It is statistically judged that, when the genotype of
the sample is double mutant TT, the (+)-catechin content in
the dry matter in the tea plant is more likely to be higher than
the normal average of the sample of which the genotype is
wild type CC or single mutant CT.

[0081] SNP site 6 is located in the tea genome Scaf-
fold3727:442660, this site is G or A, and genotype thereof
is extremely significantly correlated with the (+)-catechin
content in the dry matter of the tea plant. It is shown by
correlation analysis and significance analysis verification
that the (+)-catechin content in the dry matter of tea soup
corresponding to an AA genotype sample has extremely
significant difference compared with GG and GA genotype
samples. It is statistically judged that, when the genotype of
the sample is double mutant AA, the (+)-catechin content in
the dry matter in the tea plant is more likely to be higher than
the normal average of the sample of which the genotype is
wild type GG or single mutant GA.

[0082] SNP site 7 is located in the tea genome Scaffold
115: 803980, this site is G or A, and genotype thereof is
extremely significantly correlated with the (+)-catechin con-
tent in the dry matter of the tea plant. It is shown by
correlation analysis and significance analysis verification
that the (+)-catechin content in the dry matter of the tea plant
corresponding to a GG genotype sample has extremely
significant difference compared with AA and GA genotype
samples, it is statistically judged that, when the genotype of
the sample is double mutant GG, the (+)-catechin content in
the dry matter in the tea plant is more likely to be higher than
the sample of which the genotype is wild type AA or single
mutant GA.

[0083] SNP site 8 is located in the tea genome Scaf-
f0ld920: 281727, this site is G or A, and genotype thereof is
extremely significantly correlated with the (+)-catechin con-
tent in the dry matter of the tea plant. It is shown by
correlation analysis and significance analysis verification
that the (+)-catechin content in the dry matter of the tea plant
corresponding to a GG genotype sample has extremely
significant difference compared with AA and GA genotype
samples, it is statistically judged that, when the genotype of
the sample is double mutant GG, the (+)-catechin content in
the dry matter in the tea plant is more likely to be higher than
the sample of which the genotype is wild type AA or single
mutant GA.

[0084] It is further established a detection method for
detecting the eight SNP sites, which can be used to evaluate
the (+)-catechin content of the tea plant, for further use in
screening of tea plant resources and molecular breeding.
This is the basis for molecular marker-assisted selective
breeding for tea plant, which has great research value.

BRIEF DESCRIPTION OF THE DRAWINGS

[0085] FIG. 1 shows (+)-catechin content in different
seasons.
[0086] FIG. 2 shows a schematic diagram of a site Scaf-

f01d4239:309117 (as shown in SEQ ID NO:1) and primers
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(as shown in SEQ ID NO:2 and SEQ ID NO:3), wherein N
denotes a base to be tested at Scaffold4239:309117, and bold
and underlined parts denote upstream and downstream prim-
ers.

[0087] FIG. 3 shows a schematic diagram of a site Scaf-
fold3614: 66549 (as shown in SEQ ID NO:4) and primers
(as shown in SEQ ID NO:5 and SEQ ID NO:6), wherein N
denotes a base to be tested at Scaffold3614: 66549, and bold
and underlined parts denote upstream and downstream prim-
ers.

[0088] FIG. 4 shows a schematic diagram of a site Scaf-
fold349: 3413816 (as shown in SEQ ID NO:7) and primers
(as shown in SEQ ID NO:8 and SEQ ID NO:9), wherein N
denotes a base to be tested at Scaffold349: 3413816, and
bold and underlined parts denote upstream and downstream
primers.

[0089] FIG. 5 shows a schematic diagram of a site Scaf-
fold1989: 2316385 (as shown in SEQ ID NO:10) and
primers (as shown in SEQ ID NO:11 and SEQ ID NO:12),
wherein N denotes a base to be tested at Scaffold1989:
2316385, and bold and underlined parts denote upstream
and downstream primers.

[0090] FIG. 6 shows a schematic diagram of a site Scaf-
fold451: 940283 (as shown in SEQ ID NO: 13) and primers
(as shown in SEQ ID NO: 14 and SEQ ID NO:15), wherein
N denotes a base to be tested at Scaffold451: 940283, and
bold and underlined parts denote upstream and downstream
primers.

[0091] FIG. 7 shows a schematic diagram of a site Scaf-
fold3727:442660 (as shown in SEQ ID NO:16) and primers
(as shown in SEQ ID NO:17 and SEQ ID NO:18), wherein
N denotes a base to be tested at Scaffold3727:442660, and
bold and underlined parts denote upstream and downstream
primers.

[0092] FIG. 8 shows a schematic diagram of a site Scaf-
fold115: 803980 (as shown in SEQ ID NO:19) and primers
(as shown in SEQ ID NO:20 and SEQ ID NO:21), wherein
N denotes a base to be tested at Scaffold115: 803980, and
bold and underlined parts denote upstream and downstream
primers.

[0093] FIG. 9 shows a schematic diagram of a site Scaf-
f0ld920: 281727 (as shown in SEQ ID NO:22) and primers
(as shown in SEQ ID NO:23 and SEQ ID NO:24), wherein
N denotes a base to be tested at Scaffold920: 281727, and
bold and underlined parts denote upstream and downstream
primers.

[0094] FIG. 10 shows SNAPshot sequencing results of
genotype of the sample 2-72 at the site Scaffold4239:
309117.

[0095] FIG. 11 shows SNAPshot sequencing results of
genotype of the sample 2-78 at the site Scaffold4239:
309117.

[0096] FIG. 12 shows SNAPshot sequencing results of
genotype of the sample 2-97 at the site Scaffold4239:
309117.

[0097] FIG. 13 shows SNAPshot sequencing results of
genotype of the sample 2-62 at the site Scaffold1989:
2316385 (reverse compliment).

[0098] FIG. 14 shows SNAPshot sequencing results of
genotype of the sample 2-77 at the site Scaffold1989:
2316385 (reverse compliment).

[0099] FIG. 15 shows SNAPshot sequencing results of
genotype of the sample 2-69 at the site Scaffold1989:
2316385 (reverse compliment).
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[0100] FIG. 16 shows SNAPshot sequencing results of
genotype of the sample 2-22 at the site Scaffold3614: 66549
(reverse compliment).

[0101] FIG. 17 shows SNAPshot sequencing results of
genotype of the sample 2-14 at the site Scaffold3614: 66549
(reverse compliment).

[0102] FIG. 18 shows SNAPshot sequencing results of
genotype of the sample 2-24 at the site Scaffold3614: 66549
(reverse compliment).

[0103] FIG. 19 shows SNAPshot sequencing results of
genotype of the sample 2-15 at the site Scaffold349:
3413816.

[0104] FIG. 20 shows SNAPshot sequencing results of
genotype of the sample 2-19 at the site Scaffold349:
3413816.

[0105] FIG. 21 shows SNapshot sequencing results of
genotype of the sample 2-66 at the site Scaffold349:
3413816.

[0106] FIG. 22 shows SNAPshot sequencing results of
genotype of the sample 2-92 at the site Scaffold451: 940283.
[0107] FIG. 23 shows SNAPshot sequencing results of
genotype of the sample 2-77 at the site Scaffold451: 940283.
[0108] FIG. 24 shows SNAPshot sequencing results of
genotype of the sample 2-97 at the site Scaffold451: 940283.
[0109] FIG. 25 shows SNAPshot sequencing results of
genotype of the sample 2-51 at the site Scaffold3727:
442660.

[0110] FIG. 26 shows SNAPshot sequencing results of
genotype of the sample 2-35 at the site Scaffold3727:
442660.

[0111] FIG. 27 shows SNAPshot sequencing results of
genotype of the sample 2-44 at the site Scaffold3727:
442660.

[0112] FIG. 28 shows SNAPshot sequencing results of
genotype of the sample 2-50 at the site Scaffold115: 803980
(reverse compliment).

[0113] FIG. 29 shows SNAPshot sequencing results of
genotype of the sample 2-97 at the site Scaffold115: 803980
(reverse compliment).

[0114] FIG. 30 shows SNAPshot sequencing results of
genotype of the sample 2-94 at the site Scaffold115: 803980
(reverse compliment).

[0115] FIG. 31 shows SNAPshot sequencing results of
genotype of the sample 2-93 at the site Scaffold920: 281727
(reverse compliment).

[0116] FIG. 32 shows SNAPshot sequencing results of
genotype of the sample 2-94 at the site Scaffold920: 281727
(reverse compliment).

[0117] FIG. 33 shows SNAPshot sequencing results of
genotype of the sample 2-98 at the site Scaffold920: 281727
(reverse compliment).

[0118] FIG. 34 shows sequencing results of genotype at
the site Scaffold4239:309117 (the nucleotide sequence
shown in SEQ ID NO:1).

[0119] FIG. 35 shows sequencing results of genotype at
the site Scaffold1989: 2316385 (the nucleotide sequence
shown in SEQ ID NO:10).

[0120] FIG. 36 shows sequencing results of genotype at
the site Scaffold349: 3413816 (the nucleotide sequence
shown in SEQ 1D NO:7).

[0121] FIG. 37 shows sequencing results of genotype at
the site Scaffold115: 803980 (the nucleotide sequence
shown in SEQ ID NO:19).
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[0122] FIG. 38 shows sequencing results of genotype at TABLE 1-continued
the site Scaffold920: 281727 (the nucleotide sequence
shown in SEQ D NOZ22). Percentage of CAF in dry matter from different
tea plant resources in different seasons
DETAILED DESCRIPTION OF THE (+)-Catechin comtent (%)
INVENTION
. . . . . Sample Sprin Summer Autumn
[0123] The present invention will be further described in P e
detail below with reference to the accompanying drawings Sample 3 1.10 143 1.45
and specific embodiments, and the embodiments are only Sample 4 1.01 1.24 1.07
d t lain the present invention, and are not used to Sample 3 093 100 0%
used 1o exp p ’ L Sample 6 119 1.59 1.34
limit the scope of the present invention. The test methods Sample 7 1.02 1.26 1.29
used in the following embodiments are all conventional Sample 8 1.01 1.24 1.33
methods unless otherwise specified. The materials and Sample 9 1.01 1.08 L15
4. unl herwi fied th ts and Sample 10 0.96 1.07 1.16
agents used, unless otherwise specified, are the agents an Sample 11 121 L46 Ls1
materials available from commercial sources. Sample 12 0.99 1.18 1.08
Sample 13 0.95 1.09 114
Embodiment 1 Sample 14 0.89 1.21 1.39
Sample 15 1.10 113 114
. Sample 16 1.03 1.02 111
1. Experiment Sample Sample 17 1.09 1.05 1.39
[0124] 191 tea plant materials located in Guangdong Prov- gggiz }S é'gg é'ég }'gf
ince Tea Plant Germplasm Resource Bank (Yingde, Guang- Sample 20 1.20 1.19 1.08
dong, 113.30E, 24.30N) were collected, including 124 from Sample 21 0.98 0.96 0.97
Guangdong, 20 from Fujian, 14 from Guangxi, 9 from Sample 22 1.41 131 1.46
- . : Sample 23 1.17 113 1.31
Zhejiang, 6 from Hunan, 6 from Yunnan, 1 from Jiangxi, 1 Sample 24 129 Lsa 138
from Guizhou, 1 from Taiwan, and 8 offspring of Kenyan Sample 25 110 116 116
tea, 1 offspring of Georgian species. The selected materials Sample 26 0.98 1.18 0.96
are widely representative. Sample 27 1.04 1.05 117
o : Sample 28 0.97 1.07 112
[0125] The selected resources are randomly distributed in Sample 29 304 Son 338
Fhe resource bank. D.oub.le row per plant was used, e.:ach. row Sample 30 1.19 132 1.49
is 4 m, the row spacing is 1.5 m, and the plant spacing is 35 Sample 31 0.93 0.96 1.07
cm. The resource bank was subjected to conventional water galnpie ;g }-gi }-83 }-ég
and fertilizer management. At the end of 2016, the resources Sgglz Y L3t Laa Las
were pruned and deep pits were applied with base fertilizer, Sample 33 1.05 121 1.10
4 tons of organic fertilizer, 0.75 tons of peanut bran and 5 kg Sample 36 1.03 1.20 1.12
of compound fertilizer per acre. After picking spring tea and Sample 37 0.93 0.95 1.24
- - : : Sample 38 1.00 0.96 112
summer tea in 2017, pruning and topdressing outside the Sample 39 Loa 111 125
root were conducted, 15 kg compound fertilizer and 30 kg Sample 40 1.05 1.27 1.82
urea per acre. On Mar. 15, 2017, Jun. 25, 2017, and Sep. 28, Sample 41 1.36 1.59 1.47
2017, the new shoots (one bud with two leaves) of the tea Sample 42 215 2.23 1.28
. Sample 43 1.84 2.51 2.15
plant were picked, to make steamed green samples, and tea Sample 44 110 13 Lo%
soup was prepared according to water extraction method. Sample 43 114 112 1.04
Sample 46 1.26 1.30 1.65
II. Phenotypic Data Analysis Sample 47 1.29 1.10 116
Sample 48 1.09 1.19 1.17
. Sample 49 1.58 1.76 1.69
1. Experimental Procedure Sample 50 0.93 114 Lo7
[0126] The high-performance liquid chromatography was gggiz 2; }'88 }'82 }é?
used to detect (+)-catechin in tea soup related to the taste of Sample 53 0.98 118 112
tea plant, referring to the Chinese standard detection Sample 54 0.92 1.21 1.00
method. Sample 55 0.94 0.92 0.99
Sample 56 0.94 0.99 1.16
. Sample 57 0.84 0.97 1.05
2. Experimental Results Smgle 53 0.91 0.94 107
. . . Sample 59 1.00 1.21 1.23
[0127] (+)-Catechin content is shown in Table 1. Sample 60 Lo2 Lo6 18
Sample 61 1.31 191 1.76
TABLE 1 Sample 62 1.03 1.17 1.30
Sample 63 0.92 0.90 0.93
Percentage of CAF in dry matter from different Sample 64 0.93 0.99 L15
tea plant resources in different seasons Sample 65 0.98 1.24 1.42
Sample 66 1.36 1.44 115
{+)-Catechin content (%) Sample 67 1.22 0.94 1.37
Sample 68 0.98 1.00 111
Sample Spring Summer Autumn Sample 69 0.91 0.92 1.05
Sample 70 1.05 1.33 1.32
Sample 1 1.05 1.09 1.22 Sample 71 0.99 0.99 112

Sample 2 1.17 1.06 1.13 Sample 72 1.35 1.74 1.87
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TABLE 1-continued TABLE 1-continued
Percentage of CAF in d.ry n?atter from different Percentage of CAF in dry matter from different
tea plant resources in different seasons
tea plant resources in different seasons
(+)-Catechin content (%)
(+)-Catechin content (%)
Sample Spring Summer Autumn
Sample 73 0.93 0.94 1.03 Sample Spring Summer Autumn
Sample 74 0.89 1.09 1.04
gamr’}e ;2 }gg }é; };(5) Sample 143 1.02 1.14 1.27
ample . . .
Sample 77 Loa 115 Loa Sample 144 0.90 1.02 1.08
Sample 78 2.79 2.92 2.99 Sample 145 1.31 1.16 1.38
Sample 79 2.65 2.69 2.78 Sample 146 1.29 1.41 1.31
Sample 80 0.96 091 L.o7 Sample 147 1.21 1.16 112
Sample 81 2.53 3.14 2.88
Sample 82 115 121 115 Sample 148 1.37 1.30 1.21
Sample 83 1.16 1.10 1.16 Sample 149 0.91 1.30 2.99
gamr’}e 3451 }g} };Z }% Sample 150 1.10 1.29 1.68
ample . . .

Sample 86 Les 195 173 Sample 151 0.95 1.27 1.28
Sample 87 1.54 1.62 1.44 Sample 152 0.92 1.16 1.98
Sample 88 1.13 1.13 1.23 Sample 153 0.97 1.00 1.01
Sample 89 0.94 0.97 1.18
Sample 90 100 0.08 Loa Sample 154 0.93 0.92 1.06
Sample 91 1.10 1.20 1.24 Sample 155 1.25 1.24 1.27
Sample 92 1.10 115 118 Sample 156 1.45 1.84 1.44
Sample 93 1.15 1.75 1.25

Sample 157 1.57 1.48 1.61
Sample 94 1.14 1.22 1.21 ample
Sample 95 1.02 1.16 1.23 Sample 158 1.08 1.20 1.25
Sample 96 1.16 1.20 1.23 Sample 159 1.11 1.20 1.17
Sample 97 1.24 1.06 1.00 Sample 160 137 142 1.13
Sample 98 1.31 1.69 1.76
Sample 99 102 118 104 Sample 161 0.89 1.17 1.31
Sample 100 0.92 1.01 0.96 Sample 162 0.93 1.00 1.46
Sample 101 L1 1.06 1.21 Sample 163 0.99 L.14 1.20
Sample 102 1.08 1.20 1.32 '
Sample 103 0.83 0.98 1.16 Sample 164 121 1.03 110
Sample 104 1.02 1.09 0.99 Sample 165 1.24 1.45 1.61
Sample 105 1.28 117 112 Sample 166 0.97 1.20 1.39
Sample 106 1.16 1.17 1.13
Sample 107 Loo 123 L3t Sample 167 0.95 0.92 0.96
Sample 108 2.16 1.59 2.07 Sample 168 1.07 1.08 1.01
Sample 109 1.08 112 1.44 Sample 169 1.10 1.31 1.34
Sample 110 1.11 1.22 1.53
Sample 111 Loa Loa 11 Sample 170 0.87 1.28 1.10
Sample 112 0.89 1.19 1.19 Sample 171 0.94 0.94 1.01
Sample 113 1.08 1.04 1.24 Sample 172 0.85 1.19 1.24
Sample 114 1.05 1.20 1.42

Sample 173 1.58 1.68 1.55
Sample 115 1.58 1.09 1.25 ample
Sample 116 1.08 1.09 1.35 Sample 174 0.97 0.87 0.97
Sample 117 1.06 1.17 1.43 Sample 175 0.97 1.01 1.12
Sample 118 1.39 1.23 1.66 Sample 176 1.61 0.94 1.24
Sample 119 1.10 1.06 1.19
Sample 120 1.61 1.68 1.65 Sample 177 1.42 1.37 1.44
Sample 121 1.18 1.19 1.29 Sample 178 1.06 1.31 0.88
Sample 122 230 238 247 Sample 179 2.80 273 1.25
Sample 123 1.16 1.30 1.24
Sample 124 Lo7 16 (17 Sample 180 1.09 1.03 1.30
Sample 125 1.07 1.16 1.18 Sample 181 1.02 1.05 1.16
Sample 126 1.29 1.47 1.83 Sample 182 1.11 1.28 1.25
Sample 127 1.12 1.02 1.32
Sample 128 Log 29 Lo Sample 183 1.02 1.00 1.16
Sample 129 1.15 1.41 1.49 Sample 184 1.48 1.22 1.17
Sample 130 0.99 0.98 1.13 Sample 185 1.13 1.30 1.25
Sample 131 1.21 1.41 1.38
Sample 132 00 0.2 100 Sample 186 1.22 1.15 1.09
Sample 133 1.13 1.23 1.26 Sample 187 1.38 1.32 1.42
Sample 134 1.00 1.06 L15 Sample 188 4.01 2.98 1.38
Sample 135 0.96 1.23 2.12
Sample 136 Y os La 137 Sample 189 1.42 1.21 0.98
Sample 137 2.85 3.03 2.89 Sample 190 0.96 0.96 1.17
Sample 138 1.01 1.50 1.55 Sample 191 2.79 2.82 3.95
Sample 139 2.55 2.84 2.82
Sample 140 0.89 1.18 1.32
Sample 141 0.90 1.18 1.13 o ] ]
Sample 142 1.20 1.18 1.31 [0128] The variation of (+)-catechin content in the popu-

lation is shown in Table 2 and FIG. 1.
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Phenotypic variation in (+)-catechin traits

Standard Coeflicient of  Diversity
Season  Range (%) Mean (%) deviation ®SD  variation °CV  index “H' Heritability
Spring 0.83~4.01 1.22 0.45 0.37 1.49 0.90
Summer 0.87~3.14 1.3 0.44 0.34 1.51
Autumn  0.88~3.95 1.36 0.44 0.32 1.58
III. Association Analysis Between Genotype and Traits [0132] 1. (+)-Catechin content of each sample was

1. Experimental Procedure

[0129] The CTAB method was used to extract total DNA
from buds of 191 tea plant resources, and it was ensured that
A260/A280 of each DNA sample is between 1.8 and 2.0, and
the concentration was greater than 100 pg/ul. The extracted
DNA samples were used to detect genotypes located in the
SNP site 1 (Scaffold4239:309117), the SNP site 2 (Scaf-
fold3614: 66549), the SNP site 3 (Scaffold349: 3413816),
the SNP site 4 (Scaffold1989: 2316385), the SNP site 5
(Scaffold451: 940283), the SNP site 6 (Scaffold3727:
442660), the SNP site 7 (Scaffold115:803980), and the SNP
site 8 (Scaffold920:281727) of the “Shuchazao” CSS culti-
var tea plant genome (http://tpia.teaplant.org/index.html),
respectively. The association analysis of traits and markers
was performed, significance level of the association was
judged by P-value, and the p-value less than 1.25E-05 was
the significance level.

2. Experimental Results

[0130] The p-values of the eight SNP sites in different
seasons are shown in Table 3.

TABLE 3

p-values of eight SNP sites in different seasons

Season

Spring Summer Autumn
Scaffold4239: 309117 2.03E-08 5.94E-08 1.48E-07
Scaffold3614: 66549 3.75E-16 2.98E-19 5.46E-15
Scaffold349: 3413816 3.54E-13 5.96E-15 2.43E-13
Scaffold1989: 2316385 2.67E-15 1.68E-19 1.80E-15
Scaffold451: 940283 3.14E-06 2.42E-06 2.19E-06
Scaffold3727: 442660 5.49E-07 3.18E-08 4.49E-07
Scaffold115: 803980 1.23E-13 9.83E-14 1.83E-10
Scaffold920: 281727 8.97E-21 3.13E-21 8.26E-12

Embodiment 2 Verification of SNP Site

1. Experimental Method

[0131] Genotypes of the SNP site 1 (Scaffold4239:
309117), the SNP site 2 (Scaffold3614: 66549), the SNP site
3 (Scaffold349: 3413816), the SNP site 4 (Scaffold1989:
2316385), the SNP site 5 (Scaffold451: 940283), the SNP
site 6 (Scaffold3727:442660), the SNP site 7 (Scaffold115:
803980), and the SNP site 8 (Scaffold920:281727) were
subjected to verification in another population of 98 germ-
plasms.

detected. The specific detection method is the same as that
of Embodiment 1.

[0133] 2. SnapShot technology platform was used to
detect the genotypes of the SNP site 1 (Scaffold4239:
309117), the SNP site 2 (Scaffold3614: 66549), the SNP site
3 (Scaffold349: 3413816), the SNP site 4 (Scaffold1989:
2316385), the SNP site 5 (Scaffold451: 940283), the SNP
site 6 (Scaffold3727:442660), the SNP site 7 (Scaffold115:
803980), and the SNP site 8 (Scaffold920:281727).

[0134] This method designed primers of different lengths
for different mutation sites, after SNAPshot reaction, the
products were analyzed by electrophoresis, five-color fluo-
rescence detection, and Gene mapper analysis, and multiple
SNP sites can be detected in one sequencing reaction.
SNAPshot was used for site-specific sequence analysis, and
the basic principle thereof followed the dideoxy termination
method in direct DNA sequencing, except that only ddNTPs
with different fluorescent labels were used in the PCR
reaction. Since the 3'-end of the primers of each SNP site is
close to the SNP point, each of the primers was extended by
only one nucleotide according to the sequence of the tem-
plate under the action of the polymerase. Then an advanced
fluorescence detection system was used to detect the type of
that nucleotide that is extended.

(1) Design of Primers

[0135] Primers were designed and synthesized according
to the position of Scaffold4239:309117. In particular, Scaf-
f01d4239:309117 each extended 500 bp upstream and down-
stream. A nucleotide sequence thereof is shown as SEQ ID
NO: 1 (FIG. 2, wherein N denotes the base to be tested at
Scaffold4239:309117).

[0136] PCR primers:
(SEQ ID NO: 2)
F: GAAGACTAACCCGTATCGAG;
(SEQ ID NO: 3)
R: ACACTTACAGTCTCTTGCGE .
[0137] Single base extension primer:

ctgactgactgactgactgactATTGTCTCGTTGCTTCGGTTGTTTC.

[0138] Primers were designed and synthesized according
to the position of Scaftfold3614: 66549. In particular, Scaf-
fold3614: 66549 each extended 500 bp upstream and down-
stream. A nucleotide sequence thereof is shown as SEQ ID
NO: 5 (FIG. 3, wherein N denotes the base to be tested at
Scaffold3614: 66549).
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[0139] PCR primers:

F:
(SEQ ID NO: 5)
GATGACACAACCCTCATCTG;

R:
(SEQ ID NO: 6)
AATGTATGCCCGGTAAGGAC.

[0140] Single base extension primer:

gactACTAACTTTACGCCCACGACCCA.

[0141] Primers were designed and synthesized according
to the position of Scaffold349: 3413816. In particular, Scaf-
fold349: 3413816 each extended 500 bp upstream and
downstream. A nucleotide sequence thereof is shown as
SEQ ID NO: 7 (FIG. 4, wherein N denotes the base to be
tested at Scaffold349: 3413816).

[0142] PCR primers:
primer F:
(SEQ ID NO: 8)
TCTCTGCACTGTTGTCACTC;
primer R:
(SEQ ID NO: 9)
CACCACACTTTCTTAGAAGG.
[0143] Single base extension primer:
actgactgact aAGGATCTAGTCCCTGCATAAATAACA.
[0144] Primers were designed and synthesized according

to the position of Scaffold1989: 2316385. In particular,
Scaffold1989: 2316385 each extended 500 bp upstream and
downstream. A nucleotide sequence thereof is shown as
SEQ ID NO: 10 (FIG. 5, wherein N denotes the base to be
tested at Scaffold1989: 2316385).

[0145] PCR primers:

primer F:
(SEQ ID NO: 11)
GATTTGACCTTCAACGTGGG;

primer R:
(SEQ ID NO: 12)
TGCAGCGTTTGTGTTTGCAG.

[0146] Single base extension primer:

CTGCTGCCACCACCAACACCCACT.

[0147] Primers were designed and synthesized according
to the position of Scaffold451: 940283. In particular, Scaf-
fold451: 940283 each extended 500 bp upstream and down-
stream. A nucleotide sequence thereof is shown as SEQ ID
NO: 13 (FIG. 6, wherein N denotes the base to be tested at
Scaffold451: 940283).
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[0148] PCR primers:
F:
(SEQ ID NO: 14)
GTAATAGACGGTGCARACCC;
R:
(SEQ ID NO: 15)
CAAAGTATTTGGGAGCGCTG.
[0149] Single base extension primer:
actgactGTTTAAAGAACACGGGAAGCTTAC .
[0150] Primers were designed and synthesized according

to the position of Scaffold3727:442660. In particular, Scaf-
fold3727:442660 each extended 500 bp upstream and down-
stream. A nucleotide sequence thereof is shown as SEQ ID
NO: 16 (FIG. 7, wherein N denotes the base to be tested at
Scaffold3727:442660).

[0151] PCR primers:
F:
(SEQ ID NO: 17)
TTGTCCGTGTCCAATCCTTG;
R:
(SEQ ID NO: 16)
ATTGACCACCTGGAAGAAGC.
[0152] Single base extension primer:
at aaTCTAAGAGCAACCACCATAGCCCA.
[0153] Primers were designed and synthesized according

to the position of Scaffold115: 803980. In particular, Scaf-
fold115: 803980 each extended 500 bp upstream and down-
stream. A nucleotide sequence thereof is shown as SEQ ID
NO: 19 (FIG. 8, wherein N denotes the base to be tested at
Scaffold115: 803980).

[0154] PCR primers:

F:
(SEQ ID NO: 20)
CTTCATCTCCACCACACTTC;

R:
(SEQ ID NO: 21)
GCCCAAAGTAGCAAAGAGAG.

[0155] Single base extension primer:

gactgactgactgactgactgactcaGCAGAGCTTGGCAAAGAGGGATG.

[0156] Primers were designed and synthesized according
to the position of Scaftold920: 281727. In particular, Scaf-
f0ld920: 281727 each extended 500 bp upstream and down-
stream. A nucleotide sequence thereof is shown as SEQ ID
NO: 22 (FIG. 9, wherein N denotes the base to be tested at
Scaffold920: 281727).
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[0157] PCR primers:

primer F:

(SEQ ID NO: 23)
TTCGCATTCGTCCTTTTGGG;
primer R:

(SEQ ID NO: 24)
ACGTGCTACATTCTCCATCC.

[0158] Single base extension primer:

tgactgactgactgactgactgactgactgact TAGCATCTAAGAAAGAG

GATTTA.

[0159] (2) PCR Amplification
[0160] PCR system (10 pl) was as follows:

Sep. 19, 2024
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(4) SNAPshot Reaction
[0164] The PCR product was used as a template for
SNAPshot reaction.

[0165] The SNAPshot reaction system is shown as fol-
lows:

Reagent Dosage (ul)
SNaPshot Mix 0.5
Pooled PCR Products 3
Pooled Primers 1
dH,O 0.5
Total volume 5

[0166] The SNAPshot reaction procedure is:

95° C. 2 minutes
95° C. 10 seconds x40 cycles
52° C. 5 seconds
60° C. 30 seconds
4° C. forever

2 x Taq PCR Master Mix S5l
PrimerMix (matching according 1l
to the amplification ratio)

DNA template 1l
ddH,0 3l

[0161] PCR amplification procedure was as follows:

95° C. 5 minutes
95° C. 30 seconds x45 cycles
56° C. 30 seconds
72° C. 30 seconds
72° C. 2 minutes
4° C. forever

(3) PCR Product Purification

[0162] Purification was performed using shrimp alkaline
phosphatase purification. The main functional components
of shrimp alkaline phosphatase MIX (EX-SAP) are SAP and
Exol.SAP enzyme, which can dephosphorylate residual
dNTPs, and Exol degrades the free single-chain primer. 4 pl
of PCR product was taken and added with 2 ul of EX-SAP
enzyme. The specific reaction system is shown as follows:

Constituent of digestive system Volume (ul)
ddH,0 0.75
SAP (1U/l) 0.5
Exol (5U/ul) 0.15
10*SAP buffer 0.6
PCR product 4

Total volume 6

[0163] After that, digestion and incubation were per-
formed on a PCR instrument: 37° C. for 40 minutes, 85° C.
for 5 minutes, 4° C. forever.

[0167] After that, the SNAPshot product was purified, and
2 ul of SAP mix was directly added to the SNAPshot
reaction product. The specific reaction system was as fol-
lows:

Constituent Volume (pl)
‘Water 0.9
SAP(1U/ul) 0.5
10*SAP buffer 0.6
Total 2

[0168] The SNAPshot product digestion reaction was per-
formed on a PCR instrument, and the reaction procedures
were: 37° C. for 40 minutes, 75° C. for 15 minutes, 4° C.
forever.

(5) On-Machine Detection

[0169] 2 ul of the digested SNAPshot reaction product was
taken and added into 8 pl of deionized formamide containing
0.4% LIZ120, denatured at 95° C. for 5 minutes, then
quenched at =20° C., and then sequenced on 3730XL.

(6) Result Analysis

[0170] The .fsa results obtained by GeneMarker analysis
were used to derive peak plots and table files, and to
calculate the SNP mutant type of each sample.

II. Experimental Results

[0171] (+)-Catechin content and genotypes of SNPI,
SNP2, SNP3, SNP4, SNP5, SNP6, SNP7, SNP8 sites of
each sample are shown in Table 4, and the SNAPshot
sequencing results of some samples are shown in FIG. 8 to
FIG. 24.
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TABLE 4

The (+)-catechin content in dry matter and genotype of the resource in the population:

(+)-Catechin SNP1 SNP2 SNP3 SNP4 SNP5 SNP6 SNP7 SNP8

Sample content (%) genotype genotype genotype genotype genotype genotype genotype  genotype
Sample 2-1 1.00 GA CT AA GG CcC GA AA AA
Sample 2-2 0.98 GA CcC AA AA CcC GA AA AA
Sample 2-3 0.99 GG T AA GG CcC GG AA AA
Sample 2-4 1.08 GG T AA GG CcC GG AA AA
Sample 2-5 091 GG CT AA GG CcC GG AA AA
Sample 2-6 1.18 GG T AA GG CcC GG AA AA
Sample 2-7 1.12 GG T AA GG CcC GG AA AA
Sample 2-8 0.88 GG T AA GG CcC GG AA AA
Sample 2-9 0.89 GG T AA GG CcC GG AA AA
Sample 2-10 1.07 GG T AA GG CcC GG AA AA
Sample 2-11 1.10 AA CT AA GG CcC AA AA AA
Sample 2-12 0.90 GG T GA GG CcC GG AA AA
Sample 2-13 1.09 GA CT AA GG CcC GA AA AA
Sample 2-14 3.44 AA CcC AA GG CcC AA AA AA
Sample 2-15 1.10 GG T AA GG CcC GG AA AA
Sample 2-16 0.96 GG T AA GG CcC GG AA AA
Sample 2-17 0.99 GG T AA GG CcC GG AA AA
Sample 2-18 1.07 AA CT AA GG CcC AA AA AA
Sample 2-19 1.18 GG T GA GG CcC GG AA AA
Sample 2-20 1.95 AA CT AA GG CcC AA AA AA
Sample 2-21 0.99 GG T AA GG CcC GG AA AA
Sample 2-22 1.00 GG TT AA GG CcC GG AA Not detected
Sample 2-23 0.98 GG T AA GG CcC GG AA AA
Sample 2-24 1.12 GA CT AA GG CcC GA AA AA
Sample 2-25 1.11 GG T AA GG CcC GG AA AA
Sample 2-26 1.18 GA CT AA GG CcC GA AA AA
Sample 2-27 1.03 GA T AA GG CcC GA GA AA
Sample 2-28 0.96 GG TT AA GG CcC GG AA Not detected
Sample 2-29 0.98 GG T AA GG CcC GG AA AA
Sample 2-30 0.98 GG T AA GG CcC GG AA AA
Sample 2-31 0.96 GG T AA GG CcC GG AA AA
Sample 2-32 1.01 GG T GA GG CcC GG AA Not detected
Sample 2-33 0.81 GG T AA GG CcC GG AA AA
Sample 2-34 1.06 GG T AA GG CcC GG AA AA
Sample 2-35 1.13 GG T AA GG CcC GG AA AA
Sample 2-36 0.92 GG T GA GG CcC GG AA AA
Sample 2-37 1.25 GA T AA GG CcC GA AA AA
Sample 2-38 0.97 GG CcC GA GG CcC GG AA Not detected
Sample 2-39 0.99 GA T AA GG CcC GA AA AA
Sample 2-40 0.93 GA T AA GG CcC GA AA AA
Sample 2-41 0.87 GG T AA GG CcC GG AA AA
Sample 2-42 0.99 GG T AA GG CcC GG AA AA
Sample 2-43 1.16 GA T AA GG CcC GA AA AA
Sample 2-44 1.18 AA CT AA GG CcC AA AA AA
Sample 2-45 1.20 GG T GA GG CcC GG AA Not detected
Sample 2-46 1.01 GA T AA GG CcC GA GA AA
Sample 2-47 0.92 GG T AA GG CcC GG AA AA
Sample 2-48 0.96 GG TT AA GG CcC GG AA Not detected
Sample 2-49 1.02 GG T GA GG CcC GG AA AA
Sample 2-50 0.97 GG T AA GG CcC GG GA AA
Sample 2-51 0.89 GA T AA GG CcC GA AA AA
Sample 2-52 1.13 GG T AA GG CcC GG AA AA
Sample 2-53 1.21 GG T AA GG CcC GG AA AA
Sample 2-54 1.12 GG T AA GG CcC GG AA AA
Sample 2-55 1.11 GG T AA GG CcC GG AA AA
Sample 2-56 1.02 GG T AA GG CcC GG AA AA
Sample 2-57 0.99 GG T AA GA CcC GG AA AA
Sample 2-58 1.03 GG T AA GG CcC GG AA AA
Sample 2-59 1.14 GG T AA GG CcC GG AA AA
Sample 2-60 1.04 GG T AA GG CcC GG AA AA
Sample 2-61 0.97 GG T AA GG CcC GG AA AA
Sample 2-62 1.09 GG T AA GG CcC GG AA AA
Sample 2-63 1.45 AA T AA GG CcC AA AA AA
Sample 2-64 0.96 GG T AA GA CcC GG AA AA
Sample 2-65 1.09 GG TT AA GG CcC GG AA Not detected
Sample 2-66 1.24 GG T GG GG CcC GG AA AA
Sample 2-67 1.05 GG T AA GG CcC GG AA AA
Sample 2-68 0.89 GG T GA GG CcC GG AA AA
Sample 2-69 0.97 GG CT AA GA CcC GG AA AA
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TABLE 4-continued
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The (+)-catechin content in dry matter and genotype of the resource in the population:

(+)-Catechin SNP1 SNP2 SNP3 SNP4 SNP5 SNP6 SNP7 SNP8
Sample content (%) genotype genotype genotype genotype genotype genotype genotype  genotype
Sample 2-70 1.05 GG TT AA GG CcC GG AA Not detected
Sample 2-71 1.09 GG TT AA GG cC GG AA AA
Sample 2-72 0.95 GA CT AA GG cC GA AA AA
Sample 2-73 1.10 GA CT AA GG cC GA AA AA
Sample 2-74 1.13 GG TT AA GG CcC GG AA Not detected
Sample 2-75 1.25 AA CT AA GG cC AA AA AA
Sample 2-76 1.04 GG TT AA GG cC GG AA AA
Sample 2-77 0.97 GA cC GG AA CT GA GA GG
Sample 2-78 0.88 GG TT AA GA cC GG AA AA
Sample 2-79 1.28 GG TT AA GG cC GG AA AA
Sample 2-80 0.89 GA TT AA GG cC GA GA AA
Sample 2-81 0.92 GG TT AA GG cC GG AA AA
Sample 2-82 1.01 GG TT AA GG cC GG AA AA
Sample 2-83 1.08 GA TT AA GG cC GA AA AA
Sample 2-84 1.24 GG TT AA GG cC GG AA AA
Sample 2-85 0.97 GG CT AA GG cC GG AA AA
Sample 2-86 0.98 GA TT AA GG cC GA AA AA
Sample 2-87 1.03 GA TT AA GG cC GA AA AA
Sample 2-88 1.15 GA TT AA GG cC GA AA AA
Sample 2-89 0.98 GA TT AA GG cC GA AA AA
Sample 2-90 0.86 GG TT AA GG cC GG AA AA
Sample 2-91 0.93 GG TT AA GG cC GG AA AA
Sample 2-92 1.07 GG TT AA GG CcC GG AA Not detected
Sample 2-93 1.13 GG TT AA GG cC GG AA AA
Sample 2-94 0.89 GG CT AA GG cC GG AA GA
Sample 2-95 1.04 GG CT GA GG cC GG AA AA
Sample 2-96 1.09 GG TT AA GG cC GG AA AA
Sample 2-97 4.02 AA cC GG AA TT AA GG GG
Sample 2-98 2.16 AA cC GG AA CT AA GA GG
[0172] The significance analysis results show that the judged that, when the genotype of the sample is double

genotype of Scaffold4239:309117 is extremely significantly
correlated with (+)-catechin content, the correlation coeffi-
cient is 0.7, p-value is 8.79x107'% F-value (6.91/3.94) is
92.9, which is a recessive mutation, and the (+)-catechin
content in the dry matter of tea soup corresponding to an AA
genotype sample has extremely significant difference com-
pared with GG and GA genotype samples. It is statistically
judged that, when the genotype of the sample is double
mutant AA, the (+)-catechin content in the dry matter in the
tea plant is more likely to be higher than the normal average
of the sample of which the genotype is wild type GG or
single mutant GA.

[0173] The significance analysis results show that, the
genotype of Scaffold3614: 66549 is extremely significantly
correlated with (+)-catechin content, the correlation coeffi-
cient is 0.59, p-value is 1.24x1071°, F-value (6.91/3.94) is
52.1, which is a recessive mutation, the (+)-catechin content
in the dry matter corresponding to a CC genotype sample has
extremely significant difference compared with TT and CT
genotype samples. It is statistically judged that, when the
genotype of the sample is double mutant CC, the (+)-
catechin content in the dry matter in the tea plant is more
likely to be higher than the sample of which the genotype is
wild type TT or single mutant CT.

[0174] The significance analysis results show that, the
genotype of Scaffold349: 3413816 is extremely significantly
correlated with (+)-catechin content, the correlation coeffi-
cient is 0.48, p-value is 4.78x1077, F-value (6.91/3.94) is
29.2, which is a recessive mutation, the (+)-catechin content
in the dry matter of tea soup corresponding to a GG
genotype sample has extremely significant difference com-
pared with GA and AA genotype samples. It is statistically

mutant GG, the (+)-catechin content in the dry matter in the
tea plant is more likely to be higher than the sample of which
the genotype is wild type AA or single mutant GA.

[0175] The significance analysis results show that, the
genotype of Scaffold1989: 2316385 is extremely signifi-
cantly correlated with (+)-catechin content, the correlation
coeflicient is 0.45, p-value is 3.16x107¢, F-value (6.91/3.94)
is 18.7, which is a recessive mutation, the (+)-catechin
content in the dry matter of tea soup corresponding to an AA
genotype sample has extremely significant difference com-
pared with GA and GG genotype samples. It is statistically
judged that, when the genotype of the sample is double
mutant AA, the (+)-catechin content in the dry matter in the
tea plant is more likely to be higher than the normal average
of the sample of which the genotype is wild type GG or
single mutant GA.

[0176] The significance analysis results show that, the
genotype of Scaffold451: 940283 is extremely significantly
correlated with (+)-catechin content, the correlation coeffi-
cient is 0.54, p-value is 8.76x107'%, F-value (6.91/3.94) is
92.9, which is a recessive mutation, the (+)-catechin content
in the dry matter of tea soup corresponding to a TT genotype
sample has extremely significant difference compared with
CC and CT genotype samples. It is statistically judged that,
when the genotype of the sample is double mutant TT, the
(+)-catechin content in the dry matter in the tea plant is more
likely to be higher than the normal average of the sample of
which the genotype is wild type CC or single mutant CT.
[0177] The significance analysis results show that, the
genotype of Scaffold3727:442660 is extremely significantly
correlated with (+)-catechin content, the correlation coeffi-
cient is 0.64, p-value is 1.60x107'%, F-value (6.91/3.94) is
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65.9, which is a recessive mutation, the (+)-catechin content
in the dry matter of tea soup corresponding to an AA
genotype sample has extremely significant difference com-
pared with GG and GA genotype samples. It is statistically
judged that, when the genotype of the sample is double
mutant AA, the (+)-catechin content in the dry matter in the
tea plant is more likely to be higher than the normal average
of the sample of which the genotype is wild type GG or
single mutant GA.

[0178] The significance analysis results show that, the
genotype of Scaffold115: 803980 is extremely significantly
correlated with (+)-catechin content, the correlation coeffi-
cient is 0.70, p-value is 8.79x107'%, F-value (6.91/3.94) is
92.95, which is a recessive mutation, the (+)-catechin con-
tent in the dry matter of the tea plant corresponding to a GG
genotype sample has extremely significant difference com-
pared with AA and GA genotype samples, it is statistically
judged that, when the genotype of the sample is double
mutant GG, the (+)-catechin content in the dry matter in the
tea plant is more likely to be higher than the sample of which
the genotype is wild type AA or single mutant GA.

[0179] The significance analysis results show that, the
genotype of Scaffold920: 281727 is extremely significantly
correlated with (+)-catechin content, the correlation coeffi-
cient is 0.54, p-value is 1.19x107%, F-value (6.91/3.94) is
38.92, which is a recessive mutation, the (+)-catechin con-
tent in the dry matter of the tea plant corresponding to a GG
genotype sample has extremely significant difference com-
pared with AA and GA genotype samples, it is statistically
judged that, when the genotype of the sample is double
mutant GG, the (+)-catechin content in the dry matter in the
tea plant is more likely to be higher than the sample of which
the genotype is wild type AA or single mutant GA.

Embodiment 3 Kit for Evaluating Tea Plant
(+)-Catechin Content

1. Composition

[0180] The primers for the SNP site 1 which have the
nucleotide sequences shown as SEQ ID NO: 2 and SEQ ID
NO: 3, the primers for the SNP site 2 which have the
nucleotide sequences shown as SEQ ID NO: 5 and SEQ ID
NO: 6, the primers for the SNP site 3 which have the
nucleotide sequences shown as SEQ ID NO: 8 and SEQ ID
NO: 9, the primers for the SNP site 4 which have the
nucleotide sequences shown as SEQ ID NO: 11 and SEQ ID
NO: 12, the primers for the SNP site 5 which have the
nucleotide sequences shown as SEQ ID NO: 14 and SEQ ID
NO: 15, the primers for the SNP site 6 which have the
nucleotide sequences shown as SEQ ID NO: 17 and SEQ ID
NO: 18, the primers for the SNP site 7 which have the
nucleotide sequences shown as SEQ ID NO: 20 and SEQ ID
NO: 21, and/or the primers for the SNP site 8 which have the
nucleotide sequences shown as SEQ ID NO: 23 and SEQ ID
NO: 24, 2xTaq PCR Master Mix, ddH,O.

[0181] In particular, primer F for SNP site 1: GAA-
GACTAACCCGTATCGAG (SEQ ID NO: 2),
[0182] primer R for SNP site 1:
CAGTCTCTTGCGG (SEQ ID NO: 3);
[0183] primer F for SNPsite 2: GATGACACAACCCT-

CATCTG (SEQ ID NO: 5);
[0184] primer R for SNP site 2:
AATGTATGCCCGGTAAGGAC (SEQ ID NO: 6);

ACACTTA-
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[0185] primer F for SNP site 3:
TCTCTGCACTGTTGTCACTC (SEQ ID NO: 8);
[0186] primer R for SNP site 3: CACCACACTTTCT-

TAGAAGG (SEQ ID NO: 9);
[0187] primer F for SNP site 4: GATTTGACCTT-
CAACGTGGG (SEQ ID NO: 11);
[0188] primer R for SNP site 4.
TGCAGCGTTTGTGTTTGCAG (SEQ ID NO: 12);
[0189] primer F for SNP site 5: GTAATA-
GACGGTGCAAACCC (SEQ ID NO: 14);

[0190] primer R for SNP site 5: CAAAGTATTTGG-
GAGCGCTG (SEQ ID NO: 15);

[0191] primer F for SNP site 6: TTGTCCGTGTC-
CAATCCTTG (SEQ ID NO: 17);

[0192] primer R for SNP site 6: ATTGACCACCTG-
GAAGAAGC (SEQ ID NO: 18);

[0193] primer F for SNP site 7: CTTCATCTCCAC-
CACACTTC (SEQ ID NO: 20);

[0194] primer R for SNP site 7. GCC-
CAAAGTAGCAAAGAGAG (SEQ ID NO: 21);

[0195] primer F for SNP site 8: TTCGCAT-
TCGTCCTTTTGGG (SEQ ID NO: 23);

[0196] primer R for SNP site 8: ACGTGCTACAT-
TCTCCATCC (SEQ ID NO: 24).

II. Usage Method

[0197] (1) The CTAB method was used to extract total
DNA from buds of tea plant, it was ensured that A260/A280
of each DNA sample was between 1.8 and 2.0, and the
concentration was greater than 100 pg/ul;

(2) PCR Amplification

[0198] Detection primers with nucleotide sequences
shown as SEQ ID NO: 2 and SEQ ID NO: 3, SEQ ID NO:
5 and SEQ ID NO: 6, SEQ ID NO: 8 and SEQ ID NO: 9,
SEQ ID NO: 11 and SEQ ID NO: 12, SEQ ID NO: 14 and
SEQ ID NO: 15, SEQ ID NO: 17 and SEQ ID NO: 18, SEQ
ID NO: 20 and SEQ ID NO: 21, and SEQ ID NO: 23 and
SEQ ID NO: 24 were used for detecting SNP site 1, SNP site
2, SNP site 3, SNP site 4, SNP site 5, SNP site 6, SNP site
7 and SNP site 8, respectively.

2 x Taq PCR S5ul

Master Mix primers Each 0.5 pl

DNA template 1 pl

ddH,O 3l
[0199] PCR amplification procedure was as follows:

95° C. 5 minutes

95° C. 30 seconds x45 cycles

56° C. 30 seconds

72° C. 30 seconds

72° C. 2 minutes

4° C. forever

(3) Product Purification

[0200] The PCR amplification products were subjected to
gel electrophoresis, followed by recovery and purification
using a commercially available gel electrophoresis DNA
recovery kit.
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[0201] A band with a fragment length of about 240 bp in
the amplification product of the primers shown in SEQ ID
NO: 2 and SEQ ID NO: 3 was selected for recovery and
purification.

[0202] A band with a fragment length of about 240 bp in
the amplification product of the primers shown in SEQ ID
NO: 5 and SEQ ID NO: 6 was selected for recovery and
purification.

[0203] A band with a fragment length of about 240 bp in
the amplification product of the primers shown in SEQ ID
NO: 8 and SEQ ID NO: 9 was selected for recovery and
purification.

[0204] A band with a fragment length of about 240 bp in
the amplification product of the primers shown in SEQ ID
NO: 11 and SEQ ID NO: 12 was selected for recovery and
purification.

[0205] A band with a fragment length of about 240 bp in
the amplification product of the primers shown in SEQ ID
NO: 14 and SEQ ID NO: 15 was selected for recovery and
purification.

[0206] A band with a fragment length of about 240 bp in
the amplification product of the primers shown in SEQ ID
NO: 17 and SEQ ID NO: 18 was selected for recovery and
purification.

[0207] A band with a fragment length of about 240 bp in
the amplification product of the primers shown in SEQ ID
NO: 20 and SEQ ID NO: 21 was selected for recovery and
purification.

[0208] A band with a fragment length of about 240 bp in
the amplification product of the primers shown in SEQ ID
NO: 23 and SEQ ID NO: 24 was selected for recovery and
purification.

(4) Sequencing and Interpretation of Results

[0209] The amplification products of the primers shown in
SEQ ID NO: 2 and SEQ ID NO: 3 were recovered and
purified and sent to a sequencing company for Sanger
sequencing. The sequencing results were compared with the
nucleotide sequence shown in SEQ ID NO: 1. According to
FIG. 2 (bold and underlined parts denote upstream and
downstream primers), the site Scaffold4239:309117 is
located at the 73rd base of the amplification product. It is
statistically judged that, when the genotype of the sample is
double mutant AA, the (+)-catechin content in the dry matter
in the tea plant is more likely to be higher than the normal
average of the sample of which the genotype is wild type GG
or single mutant GA.

[0210] The amplification products of the primers shown in
SEQ ID NO: 5 and SEQ ID NO: 6 were recovered and
purified and sent to a sequencing company for Sanger
sequencing. The sequencing results were compared with the
nucleotide sequence shown in SEQ ID NO: 4. According to
FIG. 3 (bold and underlined parts denote upstream and
downstream primers), the site Scaffold3614: 66549 is
located at the 137th base of the amplification product. It is
statistically judged that, when the genotype of the sample is
double mutant CC, the (+)-catechin content in the dry matter
in the tea plant is more likely to be higher than the sample
of which the genotype is wild type TT or single mutant CT.
[0211] The amplification products of the primers shown in
SEQ ID NO: 8 and SEQ ID NO: 9 were recovered and
purified and sent to a sequencing company for Sanger
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sequencing. The sequencing results were compared with the
nucleotide sequence shown in SEQ ID NO: 7. According to
FIG. 4 (bold and underlined parts denote upstream and
downstream primers), the site Scaffold349: 3413816 is
located at the 160th base of the amplification product. It is
statistically judged that, when the genotype of the sample is
double mutant GG, the (+)-catechin content in the dry matter
in the tea plant is more likely to be higher than the sample
of which the genotype is wild type AA or single mutant GA.

[0212] The amplification products of the primers shown in
SEQ ID NO: 11 and SEQ ID NO: 12 were recovered and
purified and sent to a sequencing company for Sanger
sequencing. The sequencing results were compared with the
nucleotide sequence shown in SEQ ID NO: 10. According to
FIG. 5 (bold and underlined parts denote upstream and
downstream primers), the site Scaffold1989: 2316385 is
located at the 175th base of the amplification product. It is
statistically judged that, when the genotype of the sample is
double mutant AA, the (+)-catechin content in the dry matter
in the tea plant is more likely to be higher than the normal
average of the sample of which the genotype is wild type GG
or single mutant GA.

[0213] The amplification products of the primers shown in
SEQ ID NO: 14 and SEQ ID NO: 15 were recovered and
purified and sent to a sequencing company for Sanger
sequencing. The sequencing results were compared with the
nucleotide sequence shown in SEQ ID NO: 13. According to
FIG. 6 (bold and underlined parts denote upstream and
downstream primers), the site Scaffold451: 940283 is
located at the 161st base of the amplification product. It is
statistically judged that, when the genotype of the sample is
double mutant TT, the (+)-catechin content in the dry matter
in the tea plant is more likely to be higher than the normal
average of the sample of which the genotype is wild type CC
or single mutant CT.

[0214] The amplification products of the primers shown in
SEQ ID NO: 17 and SEQ ID NO: 18 were recovered and
purified and sent to a sequencing company for Sanger
sequencing. The sequencing results were compared with the
nucleotide sequence shown in SEQ ID NO: 16. According to
FIG. 7 (bold and underlined parts denote upstream and
downstream primers), the site Scaffold3727:442660 is
located at the 197th base of the amplification product. It is
statistically judged that, when the genotype of the sample is
double mutant AA, the (+)-catechin content in the dry matter
in the tea plant is more likely to be higher than the normal
average of the sample of which the genotype is wild type GG
or single mutant GA.

[0215] The amplification products of the primers shown in
SEQ ID NO: 20 and SEQ ID NO: 21 were recovered and
purified and sent to a sequencing company for Sanger
sequencing. The sequencing results were compared with the
nucleotide sequence shown in SEQ ID NO: 19. According to
FIG. 8 (bold and underlined parts denote upstream and
downstream primers), the site Scaffold115: 803980 is
located at the 164th base of the amplification product. It is
statistically judged that, when the genotype of the sample is
double mutant GG, the (+)-catechin content in the dry matter
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in the tea plant is more likely to be higher than the sample
of which the genotype is wild type AA or single mutant GA.
[0216] The amplification products of the primers shown in
SEQ ID NO: 23 and SEQ ID NO: 24 were recovered and
purified and sent to a sequencing company for Sanger
sequencing. The sequencing results were compared with the
nucleotide sequence shown in SEQ ID NO: 22. According to
FIG. 9 (bold and underlined parts denote upstream and
downstream primers), the site Scaffold920: 281727 is
located at the 106th base of the amplification product. It is
statistically judged that, when the genotype of the sample is
double mutant GG, the (+)-catechin content in the dry matter
in the tea plant is more likely to be higher than the sample
of which the genotype is wild type AA or single mutant GA.
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Embodiment 4 Use of Kit for Evaluating Tea Plant
(+)-Catechin Content

1. Experimental Method

[0217] The kit in Embodiment 3 was used to detect 98 tea
plant samples in Embodiment 2.

II. Experiment Results

[0218] The detection results are consistent with those of
Embodiment 2 using the SnapShot technology platform.
This kit can be used to evaluate the tea plant (+)-catechin
content. The sequencing peaks of some samples are shown
in FIG. 34 to FIG. 38.

SEQUENCE LISTING

Sequence total quantity: 24
SEQ ID NO: 1 moltype = DNA length = 1001
FEATURE Location/Qualifiers
source 1..1001

mol type = genomic DNA

organism = Camellia sinensis
SEQUENCE: 1
gaaggctcetyg gagtagctga agttgttatg agettgtcta ggccgaaatc agcgaggtga 60
gcttcaaaat cggegtcgaa taggacgttc tgaggcettga catcgecatyg aaccatggeg 120
gtggagtgga ggaaggcgag gccgcgggeg attccgaggg ctattaggtyg gegeattgge 180
caattcaata catgccegtce ttggtgagaa gettcttgaa gcaatgtgge taggtttceccg 240
ttaggcatat agtcgtagac taagagtctg aggtctggtyg gtccggcgaa gtacccacgg 300
aggactgtga ggtttctgtg cttcactcte ccgagegatt cggettettt tectgaacatg 360
ttttegteta gegatccatce agggagtctce cgaatcgaaa gcaccattce atcactgtaa 420
caggctttga agactaaccc gtatcgagtce ctgettagaa cgttctctte atcgaattgt 480
ctegttgett cggttgttte ngctagagtg atcttgttat tgaacataac aagctttgga 540
ccgecattat cgccacttece acgaccteceg ctggetgcag ctgagettge tettgetggg 600
ctgegetttt tetctecgge agecttttet ttgagectet tgcegecaccyg caagagactg 660
taagtgtaga agcaacaaca cagtgctaag aggaaaccac cactaacagc catggcaata 720
aacatgatca gcctcttett cctattacte atctcecttege atttegtget taagggttte 780
ccacataagt tcggatttcc tgcataatca gatggatcgt tgaatcttga agccagcatt 840
gttggaatct cgccggagag gttgttttgg gatacattga agtagaccaa gctagagatg 900
agtgaaatgt ttgctggaat cggtccggtce aggttgtttyg cagagagatt gaggactgtg 960
aggtttgata aattggacaa tgagtctggt atttggcctg g 1001
SEQ ID NO: 2 moltype = DNA length = 20
FEATURE Location/Qualifiers
source 1..20

mol_type = other DNA

organism = Camellia sinensis
SEQUENCE: 2
gaagactaac ccgtatcgag 20
SEQ ID NO: 3 moltype = DNA length = 20
FEATURE Location/Qualifiers
source 1..20

mol_type = other DNA

organism = Camellia sinensis
SEQUENCE: 3
acacttacag tctcttgegg 20
SEQ ID NO: 4 moltype = DNA length = 1001
FEATURE Location/Qualifiers
source 1..1001

mol type = genomic DNA

organism = Camellia sinensis
SEQUENCE: 4
gagtcatggyg tttcttaaat ttctctaaaa aatatttagg tggtgactct gtatctggeca 60
aaatagtcca tttttggcaa tttgattcaa aatcagtttt ccaacatatt tgccgaattg 120
ggactttttyg gtgattatct atttcacatt gcacatgtga aatcagattc agaaccgtgg 180
gagtccgata ctgtagggct tattcgtett ccgaaaaggg gcatgcaaag tcgaactaca 240
agtccectgg ggaggatgga ttgcaaaatt accgtacaca gtagcaatcce cgtctttaaa 300
ggcgtacttt accaactgat ggaccattga tgacacaacc ctcatctgat gtagccaggg 360
tctteccagt agtagattga aagtgtccga aacatccatyg acatagaatt taacctgatg 420
ctcagacggg ccgagtagga tatggctctt aaacattacce atgacatctt ggctegtatt 480
gtcatataag cctaaacggc ntgggtegtg ggcgtaaagt tagtceggect cacaccgatg 540
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-continued

gcataggegy tecttaccgg gcatacatta atcgecgatce cgttatctac caacaccact 600
ggaatccact ttttctgact ttccagegtt acatataagg gccaattgtg gttagcacce 660
tcaggtggta actctttatc tataaaagat atcactggeg taacatcccce ggatgtaace 720
aatgatacca attggtcagc agtggtttcg atagggagtt tggtccggtt cattgectct 780
agcagcagtg cctgtctatg ctcccgagat gecatgatta gceccccagat tgatatgtcg 840
gcctgaatet tettaagetg tttcaagacce aggttttctt caacatcctt ctettttgat 900
ttctegacce ccactgtect tgatatatge catcttttag ggttatcacce cattggtace 960

ccttteggte tagattaccce tgactttaag gtctcecttet ¢ 1001
SEQ ID NO: 5 moltype = DNA length = 20

FEATURE Location/Qualifiers

source 1..20

mol_type = other DNA
organism = Camellia sinensis
SEQUENCE: 5

cttcatctecce accacactte 20
SEQ ID NO: 6 moltype = DNA length = 20

FEATURE Location/Qualifiers

source 1..20

mol_type = other DNA
organism = Camellia sinensis
SEQUENCE: 6

aatgtatgcc cggtaaggac 20
SEQ ID NO: 7 moltype = DNA length = 1001

FEATURE Location/Qualifiers

source 1..1001

mol type = genomic DNA

organism = Camellia sinensis
SEQUENCE: 7
ataatctttt tgtacttgtt caggtggaat gaagcaatca accgagagtc caggaacatt 60
gaatgctagyg tcgtcgatct tccaagtcte ctccatcegt gtgattgetg tgeccgetet 120
cagattgtce ccaaatcttg agatgatcac acttgattgg ccagaatgeg cgatcatcgt 180
geectccace atccgatagt cctegatttt cgtgcccatg gtggtctecce aataggtagg 240
gtaggttceg ggggactgga ttctggtgag gtaagagtce tctaaataca ctagcagacc 300
acttectttgg ctgaagtaac caaacatgac atgcttgate atctcectgcac tgttgtcact 360
ccgategget aggtceegtet gatccgegga caatttcaac acgaagcaat cgacgctcaa 420
gattcgtttt tegeccacgt attgtgctag ggaaaacaca gccgatacag ccacaggatc 480
tagtccctge ataaataaca ntatgttttt tacatagagg aaaataatat ctgtcacatg 540
aattctactc cattttttaa ccttctaaga aagtgtggtyg aaaaaaatat taaatccatt 600
gggtaaaata taacagtctt taacataaca atatggcgaa ctatacattc aattctagaa 660
aatgtctcat ttttatagat ttttatgaaa gggatcaacc ttcttttttt ttattggaag 720
cactatataa ataatgtcaa atagttttcc aaacttatct aaataaagtt ttaataattt 780
taatccacac attttgaatt taatttactt atttttagta gataacatta ccacagtcaa 840
aaagagtgcce aacatgaacc tccagcacac ttgaagagca cttgacgatc atattgggaa 900
agttaccagc cagcactccc aaaaaaaaaa aaagaaaaaa agataaaaga ttaaaaaaat 960

tagtaaaaag tgactttaca aaaaggaata ttccacctct g 1001
SEQ ID NO: 8 moltype = DNA length = 20

FEATURE Location/Qualifiers

source 1..20

mol_type = other DNA
organism = Camellia sinensis
SEQUENCE: 8

tctetgcact gttgtcacte 20
SEQ ID NO: 9 moltype = DNA length = 20

FEATURE Location/Qualifiers

source 1..20

mol_type = other DNA
organism = Camellia sinensis
SEQUENCE: 9

caccacactt tcttagaagg 20
SEQ ID NO: 10 moltype = DNA length = 1001

FEATURE Location/Qualifiers

source 1..1001

mol type = genomic DNA

organism = Camellia sinensis
SEQUENCE: 10
aattaataaa gacttgaaca gtgaggagga caatggagag agggatttca tggaggagtt 60
tcagagaatt agcttatttg atgagttgtt tattttattt tattttattt ttacttacag 120
tggtagatgce atcccatcce catcategte ccaatcgtta ttgecatgat tttcatgttt 180
catcaggtgt tgcttctett gtttgtgctt ccaactttcecce atcctcectcett tecaagctac 240
gectgecatag ccataagcag ccaaatcctt ggaaggatce atggatcgag attgcactge 300
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-continued

aaaaatgggc aggggattat catacagatt tgaccttcaa cgtgggaggg aggggagata 360
aaaggaaacc atagcgtage gtagcatage ataggaaagce aaagcagaat taattaaaat 420
taccgggtag gctaggatct gagaaaggaa gtggatgaat ccttcetgetg ctgctgetge 480
tgccaccace aacacccact ntcgatggaa ccaatgecatg ttgttcagga ggaatatcat 540
catccacctyg caaacacaaa cgctgeaggt ctcaggetece tgetgtctga aatttgcata 600
caatgatttt tagaattcca cagcaacagce aacagcaaca gcaacggtag tcgtaccata 660
tggcegttgyg taaggagggg aagttgagge aaagtattac tattattagt attgtgaaag 720
acatgtgggt gcaattcgga tgagtcgaaa atatggcecat agctcatgtg cgaaccaccg 780
tgaccgtgaa gtatagecte tgaacgagca agagagtget getgtgaatce cagtagttta 840
gecactgtcac gaaccctcce ttcaaaattg aactegtttt ccacategte aatgtcatct 900
tcttetteat caccctecac tctagcacac cctgeatcat tcatccatce attgatcate 960

cgggtagaac taacaaattt taacaaatat cgaatcccce ¢ 1001
SEQ ID NO: 11 moltype = DNA length = 20

FEATURE Location/Qualifiers

source 1..20

mol_type = other DNA
organism = Camellia sinensis
SEQUENCE: 11

gatttgacct tcaacgtggg 20
SEQ ID NO: 12 moltype = DNA length = 20

FEATURE Location/Qualifiers

source 1..20

mol_type = other DNA
organism = Camellia sinensis
SEQUENCE: 12

tgcagcegttt gtgtttgcag 20
SEQ ID NO: 13 moltype = DNA length = 1001

FEATURE Location/Qualifiers

source 1..1001

mol type = genomic DNA

organism = Camellia sinensis
SEQUENCE: 13
cggegggetyg ttccaagaaa aaatataaaa ttaaataagt ttgtatattg tcctgeccggg 60
aaacaaatgt ggaatcatta caaagaatta agagaagcac ttacattgct ccatctttta 120
tcgagaaatt cattgatcgce aatggegttt tgtccgtaca tcataggagt cggaagagtg 180
agagagccat ctgatgcaca ctaaagaagg acagaaactyg tttgaggaac ctgaacattt 240
tgaggataag tcaaaaaaag ttaattaggt ttcggagtee agtgattgtce gaaccaacaa 300
aacaaaactt atatgctgta aaagaacttc aacttaccta gtaatagacyg gtgcaaaccc 360
aattgtatag taggtaagta cgatccatat cacagattcc atgaatgaaa cgggaattcg 420
gaggagccaa attggcaagce taaaagccca tgcagggaaa aacaagctat ccctetgttt 480
aaagaacacg ggaagcttac naaccgtcat tgcaagctcet gcecatcccat tgaacattat 540
attaacaaga ctgaaaaaca gcgctcccaa atactttgaa gcatcttceta ctgttceggt 600
tttcatttct gttcttaaaa aaacagtgag ggcaattgtg gccatgattg ttatctgagt 660
ggttttgaat atgtatgtga aagagttgcg cttcattagc agccactccc tcgataagca 720
tgccttgaag agttcccgat tggagatgec ataactctca gtcaccaacyg cagcagggtg 780
ggctttggac tggtcataag gaattctaag ttcttcagte atctgttgece cgatgtggaa 840
agagttgaag gcctgtgcaa agtcgttcac cgagacatat ctgtaaggtt ggttettttt 900
gaaccaatac tgttcttggt ccttecttgga agttacttet tggagaaaat ctgcaactcce 960

tttcecttttyg gggcatttga atcccatata ttcaaagaac t 1001
SEQ ID NO: 14 moltype = DNA length = 20

FEATURE Location/Qualifiers

source 1..20

mol_type = other DNA
organism = Camellia sinensis
SEQUENCE: 14

gtaatagacg gtgcaaaccc 20
SEQ ID NO: 15 moltype = DNA length = 20

FEATURE Location/Qualifiers

source 1..20

mol_type = other DNA
organism = Camellia sinensis
SEQUENCE: 15

caaagtattt gggagcgctg 20
SEQ ID NO: 16 moltype = DNA length = 1001

FEATURE Location/Qualifiers

source 1..1001

mol type = genomic DNA
organism = Camellia sinensis
SEQUENCE: 16
ccctacactt tttttttaaa tggtgagttg tccccacact tcaatatege acataataca 60
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cgttttcatt tcatgtcgtc ttcaatacag aagactcgeca ccactattag ctagectatt 120
atagccccte ctcttaacta cctctaccece caattcectet ctetetetet ctcetetetet 180
ctctctetet ctctctataa aatcaaaaat aaggacttgt ttgtttcatce gtactttgtt 240
ttataggatc aaccttggaa gccacaccta ggcatgagtt gctcaataga ttggccagaa 300
ccaattgtee gtgtccaatce cttgteccgac ageggcaccee ccaccatcce cgactgctac 360
gtcaaaccyge cacaggaccg gccggtagtce aactcctect ccaaccacca tgacaccgat 420
gtaaacatcce ccttaattga ccteggagtt ttaacatccg gggacgacaa tactactcta 480
agagcaacca ccatagccca natatccgaa gegtgtegtyg agtggggett cttecaggtg 540
gtcaatcacyg gagtgagcce ccacttgatg gatcgegeca gggatatctg gegegattte 600
ttccatctte caatggaaga aaagcaagtt tatgcgaatt cacccaaaac gtacgaaggg 660
tatggaagtc ggttaggcgt ccagaaaggt gecattcteg actggagcega ctactactte 720
ttgcacttte ttcegtgcte gettaaagat cataacaagt ggcccgectt gccagetcct 780
ctcaggtgaa ttgctttaat ttttaatttt ttaatgtaat aataatatat aaatgttggt 840
gacttgtata ctttaatgta acaaccacca tctatttgga ctttactgat ctaattttat 900
gtattactat attactggtt gtgtttaggg aagtgataga tgagtacgcg gaccacttag 960

taaagctaag tgggcgatta atgaaggttt tgtcaataaa t 1001
SEQ ID NO: 17 moltype = DNA length = 20

FEATURE Location/Qualifiers

source 1..20

mol_type = other DNA
organism = Camellia sinensis
SEQUENCE: 17

ttgtcegtgt ccaatccttg 20
SEQ ID NO: 18 moltype = DNA length = 20

FEATURE Location/Qualifiers

source 1..20

mol_type = other DNA
organism = Camellia sinensis
SEQUENCE: 18

attgaccacc tggaagaagc 20
SEQ ID NO: 19 moltype = DNA length = 1001

FEATURE Location/Qualifiers

source 1..1001

mol type = genomic DNA

organism = Camellia sinensis
SEQUENCE: 19
aatcattaag agtcattatg gtaatcatga gcttaattac tccaagtaaa gccaatctte 60
atcatagaaa taaaaattac aaaaaaaaaa aaaaaaaaaa agtctttcag ctgaacaacc 120
catcectgea actgcaccac cataattgag atctaaatct gaaggaactt gcttgagatce 180
taaatctgaa ggaacttgct tgcttaggaa catccacatce catgatttcet acaatttttg 240
gaagacacag aaccagagaa gatgactcaa aatcaagcag caattgtaag aaaattcgac 300
caatcgaaat catcttggaa ttaatcattg tagcctcctt catctccacce acacttctce 360
tcctacttee atgegattac gtcgacggea gecctattee caccatcata ttcaaaggac 420
tcecectecac cttecacgee ttegtegtet cectcatett cgecttetece ggagecttga 480
gegecttgtt gatccacgac ncatccctcet ttgccaaget ctgcgagtte tetteccatgg 540
cctccatgac ctctgctete tetttgctac tttgggetat gttcttcacce tgttttcaac 600
cacaacccag gtaaaactcg aattcagaca tcacatggta agaaaacaag ttattaaggt 660
ttttaacctt ataaagactt tttttcectttt ttecttttect tectgtccaa cggacacgtg 720
gtgtgtttta aaattaataa atcgtgtatc agatatggat atacaatcgc gtggtcagtt 780
gaaattacta ttggtatgct ttatataccg tgtcgtgtgt aaaattaaaa cttgttttgt 840
gatgttgttg gtctgttatg tacttggtgt tgttgaaata atattaccat aaatttgaat 900
aagcctttat tatgtggaga tccgatggat taatgatgeca tattgtcaca gaattcaaaa 960

tgatttcatt ttgagcatgg tgacgagggt tccaagcecct g 1001
SEQ ID NO: 20 moltype = DNA length = 20

FEATURE Location/Qualifiers

source 1..20

mol_type = other DNA
organism = Camellia sinensis
SEQUENCE: 20

cttcatctecce accacactte 20
SEQ ID NO: 21 moltype = DNA length = 20

FEATURE Location/Qualifiers

source 1..20

mol_type = other DNA
organism = Camellia sinensis
SEQUENCE: 21

gcccaaagta gcaaagagag 20
SEQ ID NO: 22 moltype = DNA length = 1001
FEATURE Location/Qualifiers

source 1..1001
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mol type = genomic DNA

organism = Camellia sinensis
SEQUENCE: 22
agggagactt ttatcttgag agctagaaga agagaaagtt agagaaaaga aagagaagta 60
ggaagaaaat caaagggaat tcacattcgt ccttttggag ttgagaattg aacacttagg 120
tgatttcgaa aatcataaat gaggtgtgtt aaactaatat cgttcagcta cagttactca 180
gtaaattcte tttctcagag gctacgcagg tgtagtttga gttaaacttyg gecacttaaa 240
ctaatggaac cattagggge ccaagctaat tagttectag aacaaaggag agaggacgga 300
gaagcataga gaaagttaga gagaaacttt tttcttgaga gatagaagag atagttagag 360
aaaagaaaga gaaacgggaa aaaaatcatt gggaattcge attcegtcecett ttgggcettga 420
gaattgaaca gttggggaat ttgggaaacc ttaaatgcgg tgcttatgtt taactaatat 480
cgttaagtge caattactca ntaaatccte tttcttagat gcectaagcaag atttagtgta 540
gttaaacttg gccacttaag ctaatggaac agttagggtce ccaagcgaat tagtttecta 600
gaacaaaaga tagaaggatg gagaatgtag cacgttcgtg agggaccccg ctactacagt 660
tcggactega tttgtgtcac ggttettaat ctgaaccaaa gagtccaaat ccggcaaatc 720
gttttgagaa acagattttt tgaaaagaag tgccaaacat ggactgettt gctagatata 780
gagtcgccac ctaaatattt ttttaaaatg gggaaattta ggaaacccta acttggtgcc 840
aaaggccacg tgtcegteat tgecaaagtt gectgggete gggagettgg gtacgattgg 900
ggaaggtcag ctatgagcac cccctetege ccgatccgaa gatcggecte tactaacegt 960

gatatccgtt tttgaaaacg ttatgtgttc ttaaaccaat t 1001
SEQ ID NO: 23 moltype = DNA length = 20

FEATURE Location/Qualifiers

source 1..20

mol_type = other DNA
organism = Camellia sinensis
SEQUENCE: 23

ttcgcatteg tecttttggy 20
SEQ ID NO: 24 moltype = DNA length = 20

FEATURE Location/Qualifiers

source 1..20

mol_type = other DNA
organism = Camellia sinensis
SEQUENCE: 24

acgtgctaca ttcteccatcece 20
What is claimed is: NO:17 and SEQ ID NO:18, and the molecular marker is
1 A.H}ethOQ for eve}luatlng tea plant (+)-catechin content, located at a SNP site of tea genomes Scaffold3727:442660,
comprising using a pair of primers of a molecular marker for which is the 501st base of SEQ ID NO:16

detecting and evaluating the tea plant (+)-catechin content,
the primers have nucleotide sequences shown as SEQ ID ¥ % % % %



