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Supplementary Figure 1. Frequency distribution histogram of disease index of the 290 

Upland cotton varieties. 

  



Supplementary Figure 2 

 

 

 

Supplementary Figure 2. Population structure of the 290 cotton accessions. (a) Corresponding 

Ln (ΔK) values when K from 1 to 10. (b) When K=2, the population contained 290 cotton 

accessions was divided into two subpopulations. (c) Principal component analysis (PCA) of the 

population. (d) Neighbor-joining tree of the 290 cotton accessions. 

  



Supplementary Figure 3 

 

 

Supplementary Figure 3. The nucleotide variations nearby the GaGSTF9 homologue in G. 

hirsutum are not associated with Fusarium wilt resistance in Upland cotton. Gh_A11G1459 and 

Gh_D11G1615 are the homologous genes of GaGSTF9 in A subgenome and D subgenome, 

respectively. Blue dashed line represents the genome region of the gene. Red dashed line 

represents the Bonferroni-adjusted significance threshold (−log10 (P) = 6.43). 

  



Supplementary Figure 4 

 

 
 

Supplementary Figure 4. GWAS analysis for Fusarium wilt resistance in a population 

contained 194 Upland cotton cultivars. (a) Frequency distribution histogram of disease index 

of the population. (b) Manhattan plot for disease index. The red solid line represents the 

significance threshold (−log10 (P) = 13.05). The significant SNP (D03_2176763) was marked 

by arrowhead. (c) The distance between FWR-linked SSR markers and D03_2176763 on 

chromosome D03. Position of FWR and SSR markers was determined according to Wang.[2] 

These two SSR markers were mapped to the ‘TM-1’ reference genome recently assembled by 

PacBio RSII.[19] The sequence of JESPR304 matches with a genomic region from 1,707,836 bp 

to 1,707,629 bp, and CIR035 from 2,177,424 bp to 2,177,088 bp on chromosome D03. The 

SNP D03_2176763 is at the 2,247,994 bp-position of on chromosome D03 in the ‘TM-1’ 

genome. 

  



Supplementary Figure 5 

 

 

 

Supplementary Figure 5. Linkage disequilibrium (LD) decay in D03 chromosome. When r2 

is half of the maximum, the corresponding physical distance is set as the extent of LD (200 kb).  

  



Supplementary Figure 6 

 

 

 

Supplementary Figure 6. Phylogenetic tree of glutamate receptors from G. hirsutum (Ghir), 

S. lycopersicum (Sl), O. sativa (Os) and A. thaliana (AT). Ghir_D03G002390.1 corresponds to 

Gh_D03G0209 and is marked by asterisk. GLR1、GLR2、GLR3 and GLR4 are indicated by 

orange, green, purple and red. SlGLR1.1 and SlGLR1.2 are GLRs in S. lycopersicum, the 

accession numbers are AB623193 and AB623194, respectively. LOC_Os06g06130.1 is a GLR 

in O. sativa. 
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     110       120                               130        

   A   V  AL AID       S T                              M  ITRR KAN LC  P   KATMGNE S S........................YMSRH YE 

 A  YD V VM  A          IS                 L            I  AS LT  A Q  TE FRNLRKQRIE  RRGN.........AGDC ANPAVPWGQGVE ER 

 L A D A ILA AVE        V                              LL  IG R H I C   N   KFSV.SGK EASSN.....................VSAD  DT 

 VWA D A  LA AAE         S                             LL  IG   H V WS  S   VTRM.PTVT ............................T  EA 

 IWA D A ALA AAE         S                             LL  IG   H I F   R   VIRM.PNVT ............................T  EE 

 IWA D A  LA AAE          Y                            LL  IS   H I WS  R   VAKL.PGLSV ...........................D  EA 

 LWAYD   ALA AIE       NLTF                L  L     G  LL  LG     ATT   L   EAG..TS    VK....MDAK.RNVSE QG GVSQY PK  QT 

 LWAYD   ALA AIE       NMTF                L  L     G  LL  VG     ATT   M   DAG..IN    SN....VDTG.KNVSE DG GLSQF PK  QT 

 LWAYD   ALA AIE       NMTF                L  L     G  LL  LG     ATT   V   EAG..TN    SKV...VDTG.RNVSE EA GLSQF PK  QT 

 L AYD   ALA AVE       NLTF                L  L     G  LI  LG R   ATT   M   EAG..TT    SK....MDG..RNISD EA SVSEY PK  RS 

  WAYD A ALA  VE       NMSF                L  L     G  LL  LAC    A T   MS  EIR..HV    NTTKEDTSRD.DIGTD DE GVALS PK  DA 

  W YD A ALA  IE       NMSF                L  L     G  LL  LEC G  T T   MS  EISS.NV    SQTKRNTSRD.DTGTD DD SFALS PK  QA 

 L AYD I ALA AVE       SL Y                L  L     G  LL  LA R   S T   M   KTN..IK  R DHP...IASG.NNKTN GT GVSRY PS  KA 

 LWAYD   ALA AVE       S  Y                L  L     G  LL  LG     STT   M   KTN..IS FP NNA...SGSS.NNMTD GT HVSRY PS  EA 

 LWAYD I ALA AVE       SL Y                L  V     G  L    A     S T   K   KAN..TK  W DNG...STLS.KNRTD GN GVSLY PS QKAF

 LYAYD V IIA AV        NLSF                L  L     G  LL  IG     T W   R  KTLLEAGG    SNDAKLGSLKG.EALN SA SRFDQ SQ  DY 

 LYAYD V IIA AV        NISF                L  L     G   L  IG     T W   R  KRLLDSRA    SSDPKLTSMKGGGSLN GA SIFDQ SQF DY 

 LYAYD V LLA  LD       NISF                L  M     G  LL  IG     S M   RG  KFFKDGG    SNHSMLNTLGKSGNLN EA TVFDG EA  KD 

 MYAYD V LVA ALD       NITF                L  L     G   M  IA     S W   R   VFFRENN    SNDPNLHKTN.GSTIQ SA SVFNE EKF KI 

 LYAYD V LVA ALD       TVTF                L  L     G   L  IA     S W   R   VFFSQGN    SNDPSLRNTN.DSGIK SK HIFNE ERF QV 

 LYAYD V LLA AID       NVSF                L  L     G   L  IA     T W   Q   DFFKKGG    SKNPIISELG.GGNLH DA KVFDG KIF ES 

 L AYD V MIA  IE       NITF                L  I     G  LL  LA H   T W   HG  ELLNEGI    SYSEKLLHAR.GTKLH EK KFFNS EL  EK 

140         150       160       170       180                

          G                                                         L                 D IS        L   N                 AR..EIAS I DYLWLKPGTTVYEES R  DLDIVTFN NSR PTPNT............

          G                                                        GL                  IM L  N  R IGYWS    M            LKQVQVE  S NIKFDQNGKRINYTIN  E KT GP K     EVDK VVT.........

          G                                                        GL                FEIVNI     R IG WS                 RH.SRFK  S DIQIS.DNKFISET      GREKQ R  L  .GGSFSQRRQ.......

          G                                                        GL                FEIVNM  S  R VGFWN                 KE.SRFK  S NFQLD.DMKLLSDK      IG GE R     SNGSFSNRRQLS..STH

          G                                                        GL                FEIINM  S  R VGF N                 TK.TRFN  S DFQLN.DKKLLSNK      IG SE R   L SNGSFSNRRHLS..STH

          G                                                        GL                FEIVNM     R VG WN    I            PESAKHK  S DIKFI.DKKFISDK      IGRGE S  L  SGSF SNRRRRL..SST

          G                                                        GL                FEIVNV  Q  R IGFW    GL            SR.VRFQ  A DFQFI.NGELQPSV      NG GG T    MKEY  FKNVDQK..PAS

          G                                                        GL                FEIVNM  T  R IGFWT   GL            ST.VQFK  A DFHFV.SGQLQPSV      IG GE S     EGN  VKKLDQE..PRS

          G                                                        GL                FEIVNI  T  K IGFW    GL            LT.VQFR  A EFRFF.RGQLQPSV      IN GE S    KEGN  VKKLDQQ..ASS

          G                                                        GL                FEIVNV       VGFWT   GL            SQ.IQFK  S DYHFV.DGQLHASV      IDGGGIL     QDK  VKDLSPS..SGT

          G                                                        GV                F IINI  S  R VGFW    GL            ST.VSFK  A RFQLK.NGKLEATT K    EE GE T    KSKV  VKSLRVD.....

          G                                                        GV                F IVNI  S  R VGFW    GL            AT.VSFK  A RFQLK.NGKLEATT K    EE GE T    KSKV  VKSLRVN..QTG

          G                                                        GL                FDVINI  S  R IG W    GI            SN.VRFN  A EFELI.NGQLESSV      IG EE I  L RPSN  VNAKSKN..TTS

          G                                                        GL                FEIIN   N  R VGFWT   GL            SE.IRFN  A RFNLI.DRQLESPK     FVG EE I     PSN  VNVNSNK..TTS

          G                                                        GL                FEIIN   N  R IGFWT   GL            SE.VRFN  A EFKLI.DGQLQSPK     FVG EE I     PRD  MDATSSN..KK.

          G                                                        GL                YDIINL     H IGYWS   GL            VH.TKMS  T PVQFHPDRSMLQPS      VDDRV Q     NYS  SIVPPES.FYSK

          G                                                        GV                YDIINV     R IGYWS   GL            VN.TNMT  T QIQFLPDRSMIQPS      VDDGF Q     NHS  SIIPPES.LYKK

          G                                                        GL                YDIINV  T  R IGYWS   GL            LG.TRMV  T QLQFTPDRSRTRPA      AG GV Q     NHS  STVLPELLYTKE

          G                                                        GV                YEVLNL  T  R VGYWS   GL            LG.MNHT  T PIQFDSDRNRVNPA      EG AP T     NHS  SVVHPET.LYSR

          G                                                        GL                YDILNI  T    VGYWS   G             LE.MNYT  T QIEFNSEKNRINPA      KS GPLR     NHT FSVAPPET.LYSK

          G                                                        GL                FDVLNV  T    IGYW    GL            LQ.VDRI  T RMKFTSDRNLVNPA      IG GYTT    FNHS  SVMP.....ADE

          G                                                        GI                YEIINV  T  H VGFWS   G             LK.VNFT  A QVQFGSGRNVIGCD      NK DV T     KNG FSVVAPKT.RHSQ

              190       200            210       220        

             II    T                   I I VP        L      ...........GG  QMAA LSFSTSKPVHY.....YTE S A  VRSIPMQF NISQDE

                       P G               V V         M      ...................LTEL S NDTSG.....LENKT V TTILESPYV MKKNHE

             IVWPG S   PR            K LRV V         V      .............     R RKI  HRVLAEK..GEK V   L TAGNKVPHL SVRPDP

          L  IIWPG S   PKG           K LRV V     F   M      ........DN ET     G AQS   RSLRE...SGR K   L TSSNR PRL KVETDP

         KL  IIWPG S   PKG           K LRV V     F   M      ........N  ET     G AQS   TSLID...SDR K   L TSSNR PRL KVETDP

          L  IIWPG S   PK            K LRV VP        L      ........KA ET     G TRI  IRSLKEKRHGKK K   L  AGNITPQI EVKTDF

         RL  IIWPG T   PKGW          K L I VP    F   V      KTTFSSWQD  RP     D TSV    EIPT....NG R Q G  VNNT QQF KATRDP

         HL  IIWPG     PKGW          K LRI VP    F   V      IGTLSTWPD  KH     EAVSV    EIPT....NG K   G  KRIG TDL KVTRDP

         HL  IVWPG     PKGW          K LRI VP    Y   V      ISALSTWKD  KH     EADSV    QIPT....KG K   G  KRTG TDL KVTRDP

         HL  ILWPG T   PKGW          K L I VP    F   V      TRTFSSWKN  NP     I LTV    EIPT....NG E Q G  VG.T PQF KVTTDP

         RL  IIWPG T   PKGW          K LRI VP    F   V      ..KVSHSSR  RP     D IFV    EFPT....NA K   A  KKDG NNF EVTKDE

         RL  IIWPG T   PKGW          K LRI VP    F   V      I.KISHSSH  RP     D IFV    EFPT....NA K   A  KKDG NNF EVTKDA

         RL  VIWPG S   PKGW          K LRV IP    F   V      .....VLGE  GP     K KDV    QIPT....NG M   G  VKKG LEF DAKIDP

         R   LIWPG S   PKGW          K IKV VP    F   V      .....FTGE FGP     K TIV    EIPT....NG K   G  VKKG FNF EVITDP

          L  VIWPG S   PKGW          K LRV VP    F   V      .........T GP     K KIV    EIP......G K   G  MKKG FDF KVTINP

         HL  V WPG T   PRGW          R LRI VP    F   V      PPNRSSSNQ  NS T   G SVT    IFRN....NG R   G  DRAS KDF SRVNG.

         HL  V WPG T   PRGW          R LRI VP    F   V      LSNRSSSNQ  NN T   G SET    VFPN....NG R   G  DRAS KEF SRLDG.

         KL  VIWPG T   PRGW          K LKI VP    Y   V      KPNMSTS.P  KH     E FTK    VFSN....NG E   G  LRVS KEF SQIRG.

         RL  IIYPG     PRGW          K LRI VP    Y   V      PPNTSTANQ  KG     EVTKP    VFPN....NG P   G  NRVS TDY SKDK..

         RL  IIWPG     PRGW          K LKI VP    Y   A      PSNTSAKDQ  NE     EVIKP    VFPE....NG P   G  NRVS KNY SKDK..

         KL  VVWPG S   PRGW          R LRI VP    F   V      MENTSFSGQ  HS     H IKI    VFSN....NG H   G  NRYR EEV SVK...

         KL  I WPG     PRGW            LKI VP    F   V      KKTSFVSDE  GD T   GGREK    VIAD....SADP   V  RRVS VEF TEEKN.
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230       240       250       260                270         

         G                                                         I  F  DLF  AV  MP         F               L   L      KNHNEAQ T  WT   KE  AV  INTTYKLVP Y..GSD.......DQ FKA VRR...

         G                                                            YCVDL   IA   GF                     W  MV  L      MLEGNERYE      AAE  KHC  KYKLTIVGDGKYGARDADTKI NG  GE VYG...

         G                                                         V  FCVEVF   I    Y L                      LA  L      ETGVN.T S       KTC APFN E EFIPY...........RGNNDN  YL STQR.D

         G                                                         V  FCIEVF   I    Y V                   Y  LA  L      ITHEITI E       QAS APFN E EYIRW.....LN....GTN TK  YA HSQK.D

         G                                                         V  FCIEVF   I    Y V                   Y  LA  L      VTNEL.I E       RAS SPFN E EYIPW.....LN....GSN DN  YA HSQK.D

         G                                                         A  YCIDVF   I    Y V                   Y  LV  L      KTGVT.A T       ETS LPFN E EYIPWPGA..IN....YKN ND  YT YSQK.D

         G                                                            F ID F  VI  IPY I      F            Y  LV  V      ITNST.IFS  S  Y EA  QA   D SYDFIP Q..DGG...... DA  YQ YLG...

         G                                                         V  FCID F  VI  MPY V      F               LV  V      ITNST.V K     F EA  QA   D SYEFFP E..KPNGEPAGNHND  HQ YLG...

         G                                                         V  FCID F  VI  LPY V      F            Y  LV  V      ITNST.V T     F EA  RE   D SYEFIP E..KPDGKTAGN ND  YQ YLG...

         G                                                         V  FCID F  VI  MPY V      F                          LTHET.I T     F EA  QA   D SHRFIP G..DD.............DGKTN...

         G                                                         V  FCIDVF  VM  MPY V      F            Y  MV  V      NTNVP.T T       NT  SQ   A SYEYIP D..TPDGKPRGS DE  YN FLG...

         G                                                         I  FCIDVF  AM  MPY V      F            Y  MV  V      NTNAP.T T       DT  RQ   A PYEYIP E..TPDGKPRGS DE  YH FLG...

         G                                                            YCIEIF  VL  LPY V      F            Y  MV  V      ISNAM.TPT       EA  KK   S IPKYIA L..SPDEN.... DE  YQ YTG...

         G                                                            Y IDIF  AL  LPY V      F            Y  LV  V      ITNIT.TPK  A    EA  KK   S IPQYYR E..SPDDD.... DD  YK DNG...

         G                                                            Y IEIF  AL  LPY V      F            Y  LV  V      ITNKK.TPT  A    EA  KE   L IPEYVS E..SPNN..... NN  YQ YDK...

         G                                                         V  YCIDVF  AV  L Y V      F            Y  LV  V      ...SSNK Q       EA  KL S P PHEFIF G..DGLTN..PN NE  NK TTGVD.

         G                                                         V  Y IDVF  AV  I Y V      F            F   V  V      ...S.NK Q  A    EA  KL S P PHEFVL G..DGLKN..PN NEF NN TIGV..

         G                                                            FCIDVF  AV  LPY V      Y            Y  MV  I      ...TENMFK       TA  NL   A PVKFIP G..NGKEN..PS TH  EM TTGN..

         G                                                         V  YCIDVF  AI  LPY V      Y            Y  LV  V      ...NPPG R       EA  EL   P PRTYIL G..DGKRN..PS DN  NE VADN..

         G                                                         V  FCIDIF  AI  LPY V      Y            Y  LI  V      ...NPLG K       EA  QL   P PRTYIL G..DGKKN..PS DN  SE AANI..

         G                                                         I  FCVDVF  AI  LPY V      F               LV  I      ...SNGM T       IA  NL   A PFELVA G..NGHDN..PSNSE  RL TTGV..

         G                                                         I  FCIDVF  AL  VPY V      F            Y  LI  V      ...SSHR Q       IE  KF   S PYIFEP G..NGHSS..PN NH  QM TDGV..

 280       290       300       310        320       330     

  D                 F  P    G                    P     W     F AAIG   M    S  LE S  Y      LVM          F FM   T  M    AT      LTV TRKG EL    Y  FEV PM   KEKPEPN.QV S  M F NE  CTL 

  D                 F  P    G                    P     W       IAI   TI   R   ID S  F    I IMI          F FL      I M  VKA    APL  TLV EEV    K  MSL  S   KKPQKSKPGV S  D LAYE   CI 

  D                 F  P    G                    P     W     Y AAVGD TI   RS  VD T  Y    I IL           W F       L L S K       I  TSN  LY    L  TDI  G  TVKKKSQ..GM T FD FEKS   A G

  D                 F  P    G                    P     W     Y AAVGD TI   RS  VD T  Y    L IVA          WVF    T  L I SAK       I  TSD  MY    L  TEM  G   AKERS....M   FQ L PN   T  

  D                 F  P    G                    P     W     Y AAVGD TI   RS  VD T  F    L IVA          WVF    T  L I SAK       I  TSN  TY    L  TEM  G   VKERS....M   FQ L PD   T  

  D                 F  P    G                    P     W     Y AAVGD TI   RS  VD T  F    L VV           WI     T  L L  AK       I  TDN  LY    L  TDM  A  TAKDKS....M  IFK L LS   TI 

  D                 F  P    G                    P     W     Y AVV D TI   RS  VD S  Y  S V LVV           IFL   T  L L SLK     A T  SSN  MY    L  TP   G   PVKDSVRRSST   M L LA   I  

  D                 F  P    G                    P     W     F AVVGD TI   RS  VD T  F  S V LIV          F FL   S  L L TLQ       T  LAN  SF    L  MK   G   PLKDEVKRDK S  K L IE   T  

  D                 F  P    G                    P     W     Y AVVGD TI   RS  VD T  F  S V LIV           LFM   S  L L S R       T  LVN  SY    F  IK   G   EMTDPVKRDYI   K L WK   T F

  D                 F  P    G                    P     W     F AVVGD TI   RS  VD T  Y  S V MVV           IF    T  L   TLV       T  LAN  SY    L  TT   G   PLKDNVARSSL  FK L PG  GM  

  D                 F  P    G                    P     W     F  AVGD TI   RS  VD    Y  T I  LV          WVFL   T  L L TAE  G    T  LAN  HY   AL  SE   VF  PVKDGKEKGE    K L KE   V  

  D                 F  P    G                    P     W     F  AVGD TI   RS  VD    Y  T I VVV          WVFL   T  L   TAE  G    T  LAN  TY   AL  SE   V   PVKDEREKGK    K L RE  FL  

  D                 F  P    G                    P     W     Y AVVGD TI   RS  VD T  Y  S V MMV          WVFL   S  L V TAA       V  VAN  LY    L  TE   S   PLKDN..KNT    R W LD   T  

  D                 F  P    G                    P     W       AVVGD TI   RS  AD T  Y  S V MMV          WVFL      L V TATL      V  TAY  LY    L  TE   S   PVRDNENKNT    K WGLD   T  

  D                 F  P    G                    P     W     W AVVGD TI   RS  AD T  F  S V MMV          WVFL   S  L V T T       I  TAN  LY    L  TE   S   PVRDNENKDT    E W LE   T G

  D                 F  P    G                    P     W     F AVVGD  I   RT  VD T  Y  S L VVA          WAFL   T  M A TA.       IA VTK  RI    Q  IE   V   PVTRLNE.NP    R F LP   V  

  D                 F  P    G                    P     W     F AVVGD  I   RT  VD T  Y  S L VVA          WAFL   T  M A TA.       IA VTK  RI    Q  IE   V   PVTKLND.TP    R F PP   V  

  D                 F  P    G                    P     W     F  VVGD  I   RT  VD T  Y  S L VVA          WAFL   N  M A T .  G    VA VTN  KI    Q  AA   V   PFKKLNS.GA    R F RL   V G

  D                 F  P    G                    P     W     F VAVGD TI   RT  VD T  F  S L VVA          W FL   T  M A T .       I  VTN  RY    Q  IE   V   PVKEAKS.SP S  K F IE   V G

  D                 F  P    G                    P     W     F VAVGD TI   RT  VD T  F  S L VVA          W FL   T  M A T .       V  ITN  KF    Q  IE   V   PVKGAKS.SP S  K F IE   V G

  D                 F  P    G                    P     W     Y A VGD TI   RT  AD T  Y  S L VVA           AFL   T  M L  A.   G   I  ITE  KM    Q  VE   V   PVRKLGS.SAM   R F PQ   IA 

  D                 F  P    G                    P     W     Y AAVGD  I   RS  VD S  Y  T L VVI          WIFL   T  L    L.       IA VPS  KL    Q  AS   V   PANDDN..AT    R F SR  CVV 

  340                    350               360       370    

   M    VIWLV             E R   E  G         I WF   TL Y   RAMT FNAF     ............. S TGH SV ........A F  PLA  F GGH 

  YI V  VLFLV             E               I N  WF           FA  G SV     SRFSPYEWHTEEF DGRETQSSESTNEFG F SL  SLGAFMQQGCD

  FV  G VVWLV             ER  N EF G     QL  M WF FSTI F   RAF  LT I     .............  SV P  Q SWG.Q  SM L  G    V A.H 

  FV  G IVWLI             ER  N EF G     QI  V WF FSTL Y   RAF  LT I     .............  AE K  Q SWP.Q  GV I  G    V A.H 

  FV  G IVWLI             ER  N EF G     QI  V WF FSTL Y   RFF  LT V     .............  AE K  Q SWP.Q  GV L  G    V A.H 

  FI  G IVWLI             ERH N DF G     QI TL  F FSTL F   RSF  LT A     .............   D A  Q SCF.Q  G  LC G    V A.H 

  F  IG VVWVL             EHR N DF G     QL TI WF FS M F   RLS FI  L     .............   V P  D PGQ.Y  S  F  S  I V A.P 

  F  VG  VW L             EHR N DF G     QA TI WF FSTM F   RVF FL  IS  T .............   V S  R PAN.Y  S  F  A    V A.P 

  F  VG  VWVL             E K N DF G     QA TI WF FSTM F   RIS FL  CT    ............. Y R P  S PPR.F  S  C  A    V A.P 

  F  VG VVWIL             EHR N EF G     QI TM WF FS M F   RGS FV  F     .............   V S  T PPQ.Y  S  F  A  I V A.P 

  FL IG MVWI              E     EF        I SV YF FSTL F   RAS  Y  I    F............. YQADE  REQMIIDK S  F  S    F A.H 

  FL IG M                                                   AS  Y  I ...................................................

  FV IG IVWIL             EHR N DF G     QI T  WF FSTM F   RCF  F  F     .............   V T  R PPH.H  G SF  A    N A.H 

  FV IG VVWL              EHR N DF G     QI T  WF FSTM F   RCF  L  F    F.............   V T  R PPH.H  G SF  S    V A.H 

  FV IG VVWL              EHR N DF G     QI T  WF FSTM F   RCF  F  F    F.............   V T  R PPQ.Y  G SL  S    V A.H 

  FV VG AIWIL             EHR N EF G     QI TI WF FSTM F   RSF  I  A     .............   I D  R PPR.R  I  L  T    F S.H 

  FL VG VIWIL             EHR N EF G     QI TI WF FSTM F   RAF  I  S     .............   I D  R PPR.K  V  L  S    F S.H 

  FL VG VVWIL             EHR N EF G     Q  TI WF FSTM F   RCC  F  I     .............   T D  R PPK.R CV  L  S    F A.H 

  FL VG MVWIL             EHR N EF G     QL TI WF FSTM F   RGF  F  A     .............   F Q  R PPR.R  I  F  S    F S.H 

  FL VG VIWIL             EHR N EF G     QI TV WF FSTM F   RAL  F  A     .............   F E  R PPR.R  I  F  S    F S.H 

  FL VG VIW L             EHK N EF G     QV T  WF FSTL F   RAS  I  A   C .............   H D  R PPR.R  I TF  S    F S.H 

  FL I  VIWIL             EHR N DF G     QL TM  F FSTL      VS  V AV     .............   I E  R PPR.R  S  LL S    FKR.NQ
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   380       390       400       410       420       430    

                         Y        T                         E   S     VLA W  LILVVSST T S TSMI  S         I  L      VG   SPR NLTYF   P LV          Q F     S DTESSSCLD ED KKTNAI  CD

                         Y        T                             S   R V  VW F  LII SS TANL   L V  M   I              G  ISPR LSG I GG  W FT   I       AAF   ER VSP ESAEDLSKQTEIAY TL

                         Y        T                         E       R LVIVW FVVLILTSS SANLTS   IS M                  G S KLQKMSS F     V                TK   R QLN..........HQMVF G 

                         Y        T                         E       R VV VW FAVLIL TS TATLTSMM VQ I   A             VG   KLQHNLS F  T  V      V              Q RFN .........NEDY  HL

                         Y        T                         E       R VV VW FAVLILT S TATLTSMM VQ I                 VG   KLKHNLS F  T  V       A             Q RFNS.........NEDY  HL

                         Y        T                         E       R VVIVW FAVLILTSN TATLTSVM VQ I                 IG   RLQHNMS F     I                     Q RGLK.........SNEN  FF

                         Y        T                         E   S   R VVIIW FLVLVLTQS TASL SLL  Q L   V   I  L      VG Q RVL FWA V     Y              A    T H HPT TN. NS LAKGES  Y 

                         Y        T                         E   S   R LVV W FVLLVLTQS TASL SLL  Q L   I   M  L      VG Q RVL FGA S   T Y              A    S Q NPT TS. SS LHRGET  Y 

                         Y        T                         E   S   R LVIAW FLVLVLTQS TASL SLL  Q L   I   M  L      VG Q RVF FWA A     Y              A    S K NPT TS. SS LEKGET  Y 

                         Y        T                         E   S   R VVI W FIVLVLTQS TASLSSLL  Q L       I  V      V  Q RVM FTA V   T Y                   T Q NPTETS. KN LAKGGP AY 

                         Y        T                             S   R LVVVW FVLLILTQS TATLTSML VQ L   V   M  L      IG QRPSE FFT V     C                     E RPT RH. DD RKSGVN  Y 

                         Y        T                                                 S TATLTSML VQ L   V   M  L      IG Q........................             E RPT RH. DD RNSGVN  Y 

                         Y        T                         E   S   R VVLVW FVVLVL QS TANLTS   V  L   V      L      IG Q KVV NLA F     C      I         FF  KL QPT TN.WKD IKFNKN  Y 

                         Y        T                         E   S   R VVVVW FVVLVLTQS TANLTS L VQ     A   V  L      VG Q KVV NLA F     C                F    RFQPA IN. KD IKNGDY  Y 

                         Y        T                         E   S   R VVVVW FVVLVLTQS TASLTS L VQ L   V   V  L      VG Q NVV NLA F     C                F    S QPT TN. ND IKNRDC  Y 

                         Y        T                         E   S   R VLLIW FVVLIITSS TASLTSIL VQ L   I   V  L      IG Q TTV TLG M     L                     Q NSP KG. DT ISSTGR  F 

                         Y        T                         E   S   R VLLIW FVVLIITSS TASLTSIL VQ L   I   V  L      VG Q NTV TLG A     L                     Q NSP RG. DT ISSSGR  F 

                         Y        T                         E   S   R VLIIW FVVLIINSS TASLTSIL VQ L   I   I  L      IG Q NTV TLG L     L                     Q SSP KG. ES RERDDP  Y 

                         Y        T                         E   S   R VLIIW FVVLIINSS TASLTSIL I  L   I   I  L      IG Q NTV SLG F     L                    RQ TSR EG. DS VTSNEP  V 

                         Y        T                         E   S   R VLLVW FVVLIINSS TASLTSIL VQ L   I   M  L      IG Q NTV TLG F     L                     Q TSR EG. DT IASNEP  V 

                         Y        T                         E   S   R VLIIW FVVLIINSS TASLTSIL V  L   I   I  L      IG   TTT NLG I     L                    HQ SSP KG. ET QTNHDP  YP

                         Y        T                         E   S   R VMIVW FLLMVLT S TANLTSIL VQ L   I   I  L      IG Q DTI NLA L     L       A             Q PSA TG. DS RASEVP  Y 

   440       450       460       470               480      

   S M   L                 S DD   AL  G         I AA   A Y  MED I LQH VEYIGFQRKNIKHIAQS I  YAK  ST ........K K  FFW P SG

   S                                  G           A   E     DSG TKEFFRRSKIAVFDKMWTYMRSAEPSVFVRTTAE VARVRKSKGKY YLL STMNE

   S                         E    LL  G         L  V  EI YL TT. MTAKLG..............SINAV AYAQ  RD ........T NH IN  P  S

   S I   A            L G  T ED   AL            V  I  EL YL SG. L ANA LTNSSLRAM..R L LN S  YAQ  MNK........S SY VS  P  K

   S I   A              G  S  D   AL            V  V  EL YL SG. L ANV LTSSSLRAM..RSL LN AA YAQ  LNK........T SF VD  P  K

   S A   V              G  T DD   AL  G         I  I  EV YV SA. I ANV NDNPTFQGP..RYK LK A  FTN  RN ........T SF VD  P  K

   SFI   L            L    S E    LL  G         V AV  EV YV S..   LGR R.DSGFSEA..S VSYG P HCDA  SK QA....EGG S  LM  P  R

   SFI   L            L P  T EE   LL  G         V AA     YV RT.   LGK N.ETGFPQS..S V FD A  CDE  KK PK....NGG A  FLGTP  R

   SFI   L            L P  T EE   LL  G         V  A  EI YL RT.   LGK K.ERGFPQS..S V FD A  CDE  SK PK....KGG SG FL  P  R

   SFV   L            L P  S E    LL  G         V AA  EV YV RD.   LGK R.ESGFPES..R V FT P KCEE  NK PS....KGG S  FM  P  R

   SF    L            L    S EE   L             I AA  EV YI TG.  TFER K.QMRFDES..R KTYN P  MRE FLHKSS....NGG D  FD  A  K

   SF    L            L    T  E   L             I AA  EV YV TG.  TFER K.QMGYKES..R KTYD PQ MHE FLKKSS....NGG D  FD  A  K

   TFV   L            L P  S  E   L   G         I A   EV YI RG.   REL K.SQGFDES..Q K FG AV CDE FSN ........T T SFD  A  K

    FV   L            L P  S EE   LL  G         I AA  EV YL HG.A  KDF I.KEGFNVS..K K FG S  CHA  SN ........S S  FD  A  R

    FV   L            L P  S  D   LL  G         I AA  EV YL GG.A  KDI L.GLGFHED..Q K FD AK ADD  SK KS....K.G A  FD  A  K

   SFA   M            L P  S EE   AL  G         V AI  E  YI VG.   ENY TDELNIASS..R V LA P  YAN  QN ........T A  VD RP  D

   SYA   M            L P  S  E   AL  G         V AI  E  YV VG.   ENY IDELNIARS..R V LG PK YAA  QN ........T A  VD RP  D

   SFA   L            L P  T E    AL  G         V AI  E  YV VG.   ESY RNELNISES..R V LG P AYAK  KD PS....KGG A  VD RP  E

   TFA   L            I P    E    AL  G         V AI  EL YI DG.   RNY INELNILPS..R V LKDE QYLS  QR PN....AGG A  VD  P  E

   TFA   L            I P    EE   AL  G         V AI  EL YI DG.   WKF VNELNIAPS..R I LKDE  YLS  QR PR....GGG A  VD  P  K

   SFV   L            L P  S EE   AL  G         V AV  E  YI QG.   RDY IHELNIHVS..R V LR P  YDK  RD PG....KGG A  VD RA  E

   TF    L            L P  S EE   AL  G         V AI  EL YI AG.  TLEY TYSLGMARS..R V LD T  YEK  KL PT...NWGG A  VD  P  E

 490       500       510       520       530       540      

                    G                                       L L      F              IF R SP A  MS AMV L        M         F AKYCKG RSWGPNHNLR SSV  P D  F PY  E   R CGSGKFKR KDDLQSFP

                    G                                                   V        YG A  K S L   VN AVL L     L  L  KW    YIEQRKPCDTMK GGNLDSK   I TP G S RTP  L   K SEQGV DK KN  WYDK

                    G                                       I I      F M         FGFMF K S LV  VS  IA L     L  M  KW     L GNYPND V TDRVTNTN      Q G D  PK  RE  K RSLGM KD EK  FQKL

                    G                                       I L      F MV        FGFMF K S LA  VS  IA L     L  M  RW     L GENPGH L  KTQSTTN      Q G E  PN  RE  K RTSER NE ER  FDKQ

                    G                                       V L      F MV        FGFMF K   LV  VS  I  L     L  M  RW     V GENPTH F  KTQSTTN      Q GFE  PN  RE SK RTSEK NE EK  FDNQ

                    G                                       L V      F IV        FGFAF K SPLV  VS  I  L     L  I   W     F AKHPSE V  ETESVTN      Q G    QK  RE EK RRTEK KA ENW FQRQ

                    G                                       I L      Y MV   F     GFVF   SPLV DIS AIL V     A  L   W     F GQYCNK K  QTP KVD L    PIG    A   R   K EESNK NQ ENA FKPI

                    G                                       L L      Y MV   F    FGFVF   SPLV DVS AIL V     A  L   W     F GQYCNT K  EEP NVD      PIG    A   R   K AESPK VE EHA FKKK

                    G                                       L L      Y MV   F    FGFVF   SPLV DVS AIL V     A  L   W     F GQFCNT K  EEP NVD      PIG    A   R   K AESPK ME ERA FKKK

                    G                                       V L      Y MV   F    FGFVF   SPLV DVS AIL V     A  L   W     F GQYCKK K  EVP DVD      PIG    A   R   K AESNK TQ ETA FKNI

                    G                                       L M      Y II   F    FGFAF   SPLV DIS  IL I     M  I  KW     F AKYCSE S  EPT KAD      PLG    S   RQ  N TEGDA KA EN  FLG.

                    G                                       L M      Y II   F    FGFAF   SPLV DLS  IL I     M  I  KW     F AKYCSK T  EPT KAD      PLG    P   RQ  N TEGET KA EN  LLG.

                    G                                       V L      Y MV   F    FGFVF K SPL  DVS AIL V     M  I  KW     I SQNSSK T  EPS KTA      P K   TD   R   N TQGEE QH EN  FKK.

                    G                                       A L      Y IV   F    FGFAF R SPL  DVS AIL V     M  I  KW     I SQYCSK A  EPT KTA      P N   TG   K   N TQGDE QH EN  FMK.

                    G                                       A L      Y MV   F    FGFAF K SPL  E S AIL L        I  RW     I SQSCSK V  EPT KTG      P N   TG F R   N TQNNVTQQ ED  FPK.

                    G                                       L L      F I    F    WGFAF R SPLA DMS AIL L     L  I  RW     F S.DYCK A RGQE TRC      P D    V   T   G SETGE QK HD  LS.K

                    G                                       L L      F I    F    WGFAF R SPLA DMS AIL L     L  I  KW     F S.EFCG A RGQE TRS      P D    I   T   G SETGQ QK HD  LS.R

                    G                                       L L      Y IV   F    WGFAF R SPLA DLS AIL L     L  I  KW     F S.SNCA R  GQE TKS      P D    I   T   E AENGD QR HD  LM.K

                    G                                       V L      F  V   F    WGFAF R SPLA DMS AIL L     L  I  KW     L TNSNCK RT GQE TRT      Q D    V   T   Q SEEGE EK HR  LNYK

                    G                                       A L      F  V   F    WGFAF R SPLA DMS AIL L     L  I  KW     L SNSNCK RT GQE TRT      Q D    V   T   Q AEEGK EK RK  LTYD

                    G                                       L L      F IV   F    WGFAF R SPLA DVS AIL L     M  I  KW     F S.NRCE G  GQE TKN      P N    V   A   Q SENGD QR RD  LL.R

                    G                                       L L      F IV   F    WGFAF R SPLA DMS AIL L     L  I  KW     F A.ERTG K  GEP MHR      K D    I   T   K SETRK QE RK  LC.K

S2
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SNP4



 
  

 550                       560       570       580       590

                              I    F GLFIL   A  VAI I       ECSSST...........IDVTMKR.....G GPGP S     SGT SA   L TVIRPMR

                 S            L L N  GVF I      LAM V       GECGAKD........SG KEKTS......A S S VA   Y LVGGLG   L ALIEFCY

                                     GLFII  AA  LVL L       DSLNVHSNTEEVASTNDDDEASK......RFTFRELR     AG  HV   A HLFHTRQ

                 T            I L  F GLFMI  V    AL V       LP.............YT DDTSN......P T YR R     TG SFAF  A LLILWLR

                 T            I L  F GLFII  V    AL V       LP.............YT DDTSN......P T YR R     IG SFAF  A LVILCLR

                 S            L V TF GLFMI  V    AL V       TTS............AT EDTFH......P T Y  R     TG SFAF  I YLIPWNR

                 T            L   SF  LFLV  IV  MAL         DESCPD.........PL NPDPNPSVSFRQ GFD  WV    AA  CT   LKFVYQFLK

                 T            L V SF  LFLV  VV  LAL         EQSCPD.........PV NPDSNPTVTAIQ G G  WF    VF  CV   GKFTFCFLW

                 T            L I SF  LFV   LV  MAL         EQSCPD.........PI NPDPNPSFTSRQ D D  LF   GVL  CV   GNFTYCFLA

                 N            L L SF  LFVA   V  LAL         DKTCPD.........PM NPDPNPTVSFRK S D  LL    AAT CT   LKFVICFLI

                 T            L   SF  LFLI  VV  ILL L       EKHCLD.........ST SDSP......IQ DHH  EA    VF  SV   L MLASRGY

                 T            L   SF  LF I  VV  LLL A       EKHCLD.........ST SDSP......IR DHH  EA  T VF  SM   L MLVCRRY

                 T            L L SF GLFLI  IA  LAL I       PNNCPD.........LN SLSSN......H S S  W     AG  SF   L FVANFLY

                 T            L L SF GLFLI  IA  LAL I       QNDCPD.........PK ALSSN......R S R  W     AG  SF   L FVFLFLY

                 T            L L SF GLFLI   A    L V       KNDCPD.........PM ALSSN......R N S  L     AGT ISFS L FVALFLY

                 S            L V SF GMFLV  IA  VAL I       SNCSSPHG.......SQ G.DSE......Q N H  W     VG  CL   F HFFKIIR

                 S            L L SF GLFLV  I   IAL I       SNCSNLNG.......SV DEDSE......Q K R  W     CG SCF   F YFFKIVR

                              L L SF GLFLI  VA  LAL L       NACTLEN..........AELESD......R H K  W     CG  CL   F YFVQIIR

                 S            L L SF GLFLI  I   MAL V       HECSMQI.......... NSEDS......Q S K  W     CG TCF   T FFWRVFW

                 S            I V SF GLFLI  VV  IAL L       HECTMQI.......... DTENY......Q S Q  W     CG  WF   T FCWKVFW

                              L L SF GLFVV  VA  LAL V       KACSLQG..........AEIEVD......R E K  W     CG  CV   A YTVLMIR

                              L L SF GLYLV  AI   A  V       TNCAGKSN.........WNPEPN......Q H K  K     CI  TVS FL FVLRMIR

                       600                                  

RRWER................LVQGMLMG..........................RGLWV

KSRAEAKR............MKVAKNAQN..........................INPSS

EVSRLCTK..............LQSFYK................................

ERWEILVNS.....VNIYFSQRLRHFRILFTR.......................TIHPS

DKWEILVD.......NLDLSQRLRHFRIHFVR.......................SIHTS

EQRQVVLK............HFHRYVSHRFAR.......................EIRPS

EN...............PNQRNLRVLWEKFN.......................EPDQKS

KT...................KGKDLWKEFL.......................KRDTDS

K.......................................................DQVS

QNRIILND.......EFYRGKRMKEMWLKFM.......................ESDGES

QERQHN...............ASPNLPNDQ........................ANAAQE

RQESKSGEINANNSPTDGNMRAPPNQPTDDNMRAPTSPPIDDQVLEPPGPALNEADDQDQ

EHKHTLFD.....DSENSFRGKLKFLVRNFDEKDIKSHMFKENAVHNVSSPITQGSSSPL

ENRHTLCD.....DSEDSIWRKLTSLFRNFDEKDIKSHTFKSSAVHHVSSPMTQYIPSPS

EHRHTLGD.....DSEDSLWRKLKFLFKIFDEKDMNSHTFKNSAIHNISSPMTHKTPSPS

DFCKDTP............EVVVEEAIPS...PK....................SSRLTK

DFFRHG.............KYDEEATVPS...PE....................SSRSKS

QLYKKPT............DDAIARDQQQNHDSS....................SMRSTR

QYQRLLP............ESADEERAGEVSEPSRSG................RGSRAPS

QYQRLRP............EESDEVQARSEEAGSSRG................KSLRAVS

QFGQQCP............EEAEGSIRRR.........................SSPSAR

QFVRYRR............MERTSSMPRASWSASP..................TLRLREL

610       620       630       640                            

WLTTLFSRDQRGNQLQVQLARISFTSQTQLTSS...................        

SQNSQNFATYKEGYNVYGIESVKI............................        

....................................................        

PLGLDNPIGENAVQMAQRNRR...............................        

PL..DDPIGETAVQMAQQNRQ...............................        

PT.TPNRQNENSVI......................................        

YIKDVTKCQCSSGQGMPKNGQEGAN............AVNNGN.........        

YINDIEKCLCSQEMPENSNKATNQTNYGMELRVRNIVQVNQTDPDCL.....        

YLDKVEMSPCSSSQQMPVKRKTQLN..........MSQVHDQDSL.......        

YIS...RVRSTCPQVLIQPREEDID............PING...........        

EVNEEGNVG.....DHIVEVDTALVRRK..KLTSNTIPIRRVAPLSRLKSA.        

LLNDEVNVGDRNEVDIIVEVDPTLVHRRN.LITSKTIPTRRAALFSRIKSA.        

TDQSTPLPRSPEQYRELELRRVSSISSGELFTTQ.SEQVEDEESAIIQCEGE        

TLQIAPRPHSPSQDRAFELRRVSFTPNEERLTTQ.TIHFEDEESDIECVVEQ        

TVQITPWPQSPSQNREFELRRVSFSPSEERFTTQPIIHHEDGESDIECRVEQ        

LQTFLAFVDEKEEETKRRLKRKRNNDHSMNANSIISRTASRRPI........        

LQTFLAYFDEKEDESKRRMKRKRNDDLSLKPS.........RPI........        

LQRFLSLMDEKEESKHESKKRKIDGSMNDTSGSTRSRGFDRERSFNSVNPLD        

FKELIKVVDKREAEIKEILKQKSSKKLKSTQSAAGTSQSQHGEIT.......        

FKDLIKVVDKREAEIKEMLKEKSSKKLKDGQSSAENSQSKDHETPQ......        

IHSFLSFVKEKEEDAKARSSRERQLEDISANGSSRCN...............        

VFDFVEFVDEKEEAIKRMFRRSDDSNNNPSHVGEVQADTEVPRN........        
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Supplementary Figure 7. Amino acid sequence alignment of GhGLR4.8 with AtGLRs and 

GluA2. SNP1-SNP4 are marked by red arrow, S1 segment of LBD is indicated by red line, S2 

segment of LBD is indicated by green line, the conserved ‘SYTASLTS’ motif of M3 is 

indicated by orange line, and the number indicates the amino acid length of GhGLR4.8. The 

amino acid sequence from top to bottom is GhGLR4.8, GluA2 and Arabidopsis 20 AtGLRs. 

  



Supplementary Figure 8 

 

 

 

Supplementary Figure 8. Association analysis between FW resistance and four nucleotide 

variations in the GhGLR4.8 coding sequence. (a), (c) and (d) Other three polymorphisms in 

GhGLR4.8 are not associated with disease index. In box plots, center line indicates median, box 

limits denote upper and lower quartiles, and points indicate outliers. Statistical significance was 

determined by a two-sided t-test. (b) The disease index shows significant difference between 

allele ‘AA’ and allele ‘CC’ of the strongest association SNP (D03_2176763).  

  



Supplementary Figure 9 

 

 

 

Supplementary Figure 9. Genotype frequency distribution of SNP D03_2176763. The SNP 

information of 352 resequenced accessions is derived from our previous study.[12] Wild group, 

wild cottons; ABI group, cottons from America, Brazil and India; Chinese group, cottons from 

China. 

  



Supplementary Figure 10 

 

 

 

Supplementary Figure 10. The expression pattern of GhGLR4.8 gene. (a) qRT-PCR analysis 

of the expression levels of GhGLR4.8 in resistance (R) and susceptible (S) cotton varieties (b) 

qRT-PCR analysis of the expression levels of GhGLR4.8 in resistant and susceptible cotton 

varieties at different time points after inoculation. The expression level of genes was normalized 

by the expression of G. hirsutum UB7, data are presented as mean ± SD from three technical 

replicates. 

  



Supplementary Figure 11 

 

 
 

Supplementary Figure 11. Knockdown of candidate genes through VIGS except for 

GhGLR4.8 has no effect on FW resistance. (a) Phenotype of TRV:00 plants and genes-silenced 

plants at 20 days after inoculation with Fov. VIGS assay was conducted in a resistant cultivar 

Xinluzao 46 (Xin46) background. Susceptible cultivar Xinluzao 7 (Xin7) was inoculated with 

Fov simultaneously. (b-d) Detection of genes silencing efficiency through qRT-PCR. Data in 

b, c and d are presented as mean ± SD from three technical replicates. 

 

  



Supplementary Figure 12 

 

 
 

Supplementary Figure 12. Knockdown of GhGLR4.8 strongly suppressed resistance to Fov 

in Upland cotton. (a) Disease symptoms of TRV:00 and TRV:GhGLR4.8 plants at 20 days after 

inoculation with Fov. Two highly resistant cultivars (Xin46 and YZ1) and one susceptible 

cultivars (Xin7) were selected. (b) Expression levels of GhGLR4.8 in TRV:00 and 

TRV:GhGLR4.8 plants was determined by qRT-PCR. (c) Distribution of disease grade of 

TRV:00 and TRV:GhGRL4.8 plants. (d) Vascular bundles coloration in longitudinal-sections of 

inoculated TRV:00 and TRV:GhGLR4.8 plants. (e) Relative content of Fov DNA in inoculated 

stem of TRV:00 and TRV:GhGLR4.8 plants. Data in b and e are presented as mean ± SD from 

three technical replicates. 
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Supplementary Figure 13 

 

 

 

Supplementary Figure 13. Knockdown of GhGLR4.8 through VIGS has no effect on 

Verticillium wilt resistance. (a) Disease symptoms of TRV:00 and TRV:GhGLR4.8 plants at 20 

days after inoculation with V. dahliae. (b) Expression levels of GhGLR4.8 in TRV:00 and 

TRV:GhGLR4.8 plants were determined by qRT-PCR. Data in b are presented as mean ± SD 

from three technical replicates. 
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Supplementary Figure 14 

 

 
 

Supplementary Figure 14. Repeat of co-segregation analysis between GhGLR4.8SNP(A/C) 

genetic marker and Fov resistance. The detailed description refers to Figure 3. 
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Supplementary Figure 15 

 

 
 

Supplementary Figure 15. Transcriptome profile of fungal genes in hypocotyls of Fov-

infected Fov7_KO#5 versus in vitro-grown Fov. (a) The number of differentially expressed 

fungal genes (DEFGs) (P < 0.05, | log2 (FC) | > 1). Fold change was calculated by (in planta 

Fov)/(in vitro-grown Fov). (b) The venn diagram of DEFGs. (c) GO enrichment of host-induced 

genes of Fov. TOP10 significantly enriched biological process GO terms are show. Three 

biological replicates were included for each treatment. 
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Supplementary Figure 16 

 

 

 

Supplementary Figure 16. Transcriptome profile of plant genes in hypocotyls of Fov-infected 

Fov7_KO#5 and J668 at 10 dpi versus at 5 dpi. (a) Number of differentially expressed plant 

genes (DEPGs) (P < 0.05, |log2(FC)| > 2) in Fov-infected hypocotyls of Fov7_KO#5 and J668 

at 10 dpi versus 5 dpi. Fold change is calculated by 10 dpi/5 dpi, dpi, days post inoculation. (b) 

Heat map of DEPGs in hypocotyls of Fov7_KO#5 and J668 at 10 dpi versus 5 dpi. (c) and (d) 

Gene ontology (GO) enrichment analysis of DEPGs in hypocotyls of Fov7_KO#5 (c) or J668 

(d) at 10 dpi versus 5 dpi. Three biological replicates were included for each treatment. 
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Supplementary Figure 17 

 

 
 

Supplementary Figure 17. Sequence comparison of Fov7 in G. hirsutum (TM-1), [19] G. 

barbadense (3-79)[19] and G. arboretum (Shixiya1).[10] Ghir_A02G017230.1 is the Fov7 

homologue in A subgenome of TM-1, Ga02G0002.1 is the Fov7 homologue in Shixiya1, 

Gbar_A02G016930.1 and Gbar_D03G002290.1 are the Fov7 homologues in A and D 

subgenome of 3-79, respectively. 

  



Supplementary Table 

 

Supplementary Table 1, 3, 7-10 were offered in a separate file. 

 

Supplementary Table 1. The disease index of 290 cotton accessions for GWAS. 

 

Supplementary Table 2. The significant SNPs associated with Fusarium wilt. 

SNP Chromosome Allele Position P value -log10 (P) MarkerR2 
 

D03_2176763 D03 G/T 2176763 7.84E-11 10.106  0.17535 

A01_30018512 A01 A/T 30018512 6.47E-09 8.189  0.12425 

D03_2135880 D03 C/T 2135880 9.11E-09 8.040  0.13716 

D03_2146908 D03 G/A 2146908 1.81E-08 7.742  0.13175 

D03_2115717 D03 G/A 2115717 2.34E-08 7.631  0.12975 

D03_2148731 D03 G/A 2148731 6.76E-08 7.170  0.12145 

D03_2135218 D03 A/T 2135218 7.34E-08 7.134  0.1208 

D03_2115674 D03 C/T 2115674 9.72E-08 7.012  0.11862 

D13_41766280 D13 T/G 41766280 1.35E-07 6.869  0.11606 

D03_2125319 D03 A/G 2125319 1.54E-07 6.813  0.11506 

D03_2076487 D03 A/C 2076487 1.78E-07 6.749  0.11393 

D03_2380413 D03 T/G 2380413 2.04E-07 6.691  0.11288 

D03_2145709 D03 G/A 2145709 2.32E-07 6.634  0.11187 

D03_2147303 D03 C/T 2147303 2.79E-07 6.554  0.11045 

D03_2138339 D03 A/G 2138339 2.99E-07 6.524  0.10991 

D03_2073788 D03 G/A 2073788 3.40E-07 6.468  0.10893 

D03_2075791 D03 G/A 2075791 3.52E-07 6.453  0.10866 
 

 



Supplementary Table 3. The FW resistance of 194 cotton accessions collected from 

previous study. 

Supplementary Table 4. Genes located in candidate region of Fov7 locus and its annotation. 

Gene ID Strand Start Stop Annotation 
 

Gh_D03G0203 - 2027606 2029122 heat shock factor 4 

Gh_D03G0204 + 2045424 2045591 unknown 

Gh_D03G0205 + 2094618 2094950 chloride channel B 

Gh_D03G0206 - 2125102 2144777 cytochrome P450, family 83 

Gh_D03G0207 - 2166718 2167364 Protein of unknown function (DUF1685) 

Gh_D03G0208 - 2169915 2173932 unknown 

Gh_D03G0209 - 2175025 2177322 glutamate receptor 3.3 

Gh_D03G0210 + 2179082 2182850 unknown 

Gh_D03G0211 + 2193477 2194673 unknown 

Gh_D03G0212 - 2203285 2203968 bHLH DNA-binding superfamily protein 

Gh_D03G0213 + 2218541 2219557 mitogen-activated protein kinase kinase kinase 19 

Gh_D03G0214 + 2226884 2228258 F-box/RNI-like superfamily protein 

Gh_D03G0215 - 2229735 2231887 PLC-like phosphodiesterases superfamily protein 

Gh_D03G0216 - 2232858 2235938 Plant protein of unknown function (DUF869) 

Gh_D03G0217 - 2238291 2240938 protein serine/threonine kinases 

Gh_D03G0218 - 2255453 2257785 Integrase-type DNA-binding superfamily protein 

Gh_D03G0219 + 2293920 2297367 Cystathionine beta-synthase (CBS) family protein 

Gh_D03G0220 - 2304123 2304617 DREB and EAR motif protein 3 

Gh_D03G0221 - 2314748 2317694 Dentin sialophosphoprotein-related 

Gh_D03G0222 + 2338597 2347155 P-loop containing nucleoside triphosphate hydrolases 

Gh_D03G0223 - 2348736 2351761 Leucine-rich receptor-like protein kinase family protein 

Gh_D03G0224 + 2368534 2373145 2-oxoglutarate (2OG) and Fe(II)-dependent oxygenase  

Gh_D03G0225 - 2373295 2374910 FMN-linked oxidoreductases superfamily protein 
 

 



Supplementary Table 5. Features of the GLR genes in Upland cotton 

Gene ID Gene Name Chr Length (aa) Genomic Region  
 

Ghir_A07G021120 GhGLR1.1 A07 627 91819388-91821699 

Ghir_A07G021130 GhGLR1.2 A07 847 91850132-91854091 

Ghir_D07G009840 GhGLR1.3 D07 792 11852666-11858516 

Ghir_D07G021310 GhGLR1.4 D07 862 53661343-53664759 

Ghir_D07G021320 GhGLR1.5 D07 776 53666922-53669913 

Ghir_A07G003890 GhGLR2.1 A07 979 4330442-4336180 

Ghir_D04G008970 GhGLR2.2 D04 851 18628789-18638112 

Ghir_D04G015310 GhGLR2.3 D04 914 49556864-49564141 

Ghir_D07G003910 GhGLR2.4 D07 915 4037638-4043561 

Ghir_A02G019470 GhGLR3.1 A02 947 107934254-107939151 

Ghir_A05G018230 GhGLR3.2 A05 851 17246944-17253044 

Ghir_A12G001330 GhGLR3.3 A12 885 1683238-1688933 

Ghir_A12G016770 GhGLR3.4 A12 813 91878901-91883964 

Ghir_A13G006510 GhGLR3.5 A13 905 14068841-14073278 

Ghir_A13G009800 GhGLR3.6 A13 821 52745568-52750576 

Ghir_A13G009810 GhGLR3.7 A13 921 52799328-52804364 

Ghir_D03G000100 GhGLR3.8 D03 310 98496-99510 

Ghir_D05G018240 GhGLR3.9 D05 909 15825979-15832082 

Ghir_D12G001360 GhGLR3.10 D12 810 1630516-1636164 

Ghir_D12G017030 GhGLR3.11 D12 813 49647233-49652268 

Ghir_D13G005830 GhGLR3.12 D13 810 7699695-7704665 

Ghir_D13G009280 GhGLR3.13 D13 821 19596508-19601650 

Ghir_D13G009290 GhGLR3.14 D13 921 19625438-19630396 

Ghir_A02G017230 GhGLR4.1 A02 481 105680541-105683016 

Ghir_A02G017250 GhGLR4.2 A02 566 105697917-105714265 



Ghir_A05G016210 GhGLR4.3 A05 900 15273260-15279087 

Ghir_A05G020820 GhGLR4.4 A05 405 20134953-20137186 

Ghir_A10G002660 GhGLR4.5 A10 904 2350198-2354896 

Ghir_A10G002670 GhGLR4.6 A10 972 2354914-2358484 

Ghir_A10G002680 GhGLR4.7 A10 889 2361358-2365538 

Ghir_D03G002390 GhGLR4.8 D03 641 2246112-2248669 

Ghir_D05G016050 GhGLR4.9 D05 818 13966076-13971543 

Ghir_D05G020760 GhGLR4.10 D05 740 18081772-18085238 

Ghir_D10G003440 GhGLR4.11 D10 904 2872905-2876333 

Ghir_D10G003450 GhGLR4.12 D10 932 2877535-2881153 

Ghir_D10G003460 GhGLR4.13 D10 897 2882280-2888831 
 

 

Supplementary Table 6. Percentage and number of unique RNA-seq reads aligned to Fov 

race 4. 

                        Days Post Inoculation 
 

    5 10      5     10 
 

  

Biological  

Replicate Plant 

                  

Percentage of Fov 

Reads  

Number of 

Uniquely Aligned 

Reads 
 

 1 Fov7_KO#5 0.10% 0.70% 17429 315378 

 2 Fov7_KO#5 0.09% 0.69% 31558 201704 

 3 Fov7_KO#5 0.06% 0.66% 13410 193339 

Average   0.08% 0.68% 20799 236807 
 

 

Supplementary Table 7. Transcriptome profiles of fungal genes in hypocotyls of Fov-infected 

Fov7_KO#5 versus in vitro-grown Fov, related to Figure S15. 

 



Supplementary table 8. Transcriptome profiles of plant genes in hypocotyls of Fov-infected 

Fov7_KO#5 versus J668 at 5 dpi and 10 dpi, related to Figure 5. 

 

Supplementary table 9. Transcriptome profiles of plant genes in hypocotyls of Fov-infected 

Fov7_KO#5 and J668 at 10 dpi versus 5 dpi, related to Figure S16. 

 

Supplementary Table 10. Primers used in this study. 

 


