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Table S1 RNA Sampling and Raw Data Quality 

Sampling Tissue Sample Name 

total data 

(Gb) mapping rate Q30 reads rate 

16-year-old tree leaves l16_1 7.02 83.83% 97.65% 

16-year-old tree leaves l16_2 7.52 80.98% 97.92% 

16-year-old tree leaves l16_3 7.07 82.99% 97.70% 

16-year-old tree leaves l16_4 7.47 83.10% 97.84% 

16-year-old tree bark e16_1 8.11 86.16% 97.24% 

16-year-old tree bark e16_2 7.89 86.67% 97.28% 

16-year-old tree bark e16_3 5.08 86.34% 97.32% 

16-year-old tree bark e16_4 6.18 84.97% 97.22% 

16-year-old tree roots r16_1 7.24 86.14% 97.20% 

16-year-old tree roots r16_3 7.17 86.24% 97.17% 

16-year-old tree roots r16_4 6.67 85.69% 97.47% 

2-5 year-old tree leaves l2_1 6.88 79.65% 97.77% 

2-5 year-old tree leaves l2_2 6.88 83.89% 97.75% 

2-5 year-old tree leaves l2_3 7.41 83.57% 97.54% 

2-5 year-old tree bark e2_1 7.15 78.69% 97.73% 

2-5 year-old tree bark e2_2 8.49 78.60% 98.04% 

2-5 year-old tree bark e2_3 8.63 79.67% 97.97% 

2-5 year-old tree roots r2_1 8.82 77.43% 97.86% 

2-5 year-old tree roots r2_2 9 86.14% 97.98% 

2-5 year-old tree roots r2_3 7.09 85.25% 98.02% 



Table S2 Gene Annotation Status 

Gene Annotation Status Number 

Number of Genes 19946 

Number of mRNA 52692 

Average Length of CDS 1224bp 

Complete BUSCOs % of proteins 79.30% 

Complete BUSCOs % of genome 86.20% 



Table S3 Differential Expression Analysis 

Analysis Groups for Differential 

Comparisons 
Up/Down Regulation 

Number of Differentially 

Expressed Genes 

e16 vs e2 down 1563 

e16 vs e2 up 682 

e16 vs l16 down 4685 

e16 vs l16 up 3698 

e16 vs r16 down 394 

e16 vs r16 up 356 

e2 vs l2 down 3394 

e2 vs l2 up 3373 

e2 vs r2 down 2280 

e2 vs r2 up 1264 

l16 vs l2 down 191 

l16 vs l2 up 587 

r16 vs l16 down 4139 

r16 vs l16 up 3428 

r16 vs r2 down 1573 

r16 vs r2 up 371 

r2 vs l2 down 3157 

r2 vs l2 up 4439 



Table S4. Genes list from Magnolia officinalis derived from this work

Gene name Amino acid sequence 

MoSKU5F MTPTVNAKILRYKWDVKYQFKAPDCYRKLVIAINGKTPGPTILAQQ

GDTIIVELKNSLLTENVAIHWHGIRQIGTPWSDGTEGVSQCPITPGDTF

VYKFVVDRPGTYLYHAHYGMQREAGLYGSIRVSVPEGKTEPFTYDY

DRSIILTDWWHKSTYEQATGLSSLPFQWVNEPQSLLIQGKGRFDCSLV

TPSSSNISEICNASDPECGHYVLTVVPGKTYRLRIASLTSLSALNFEIEG

HNMTVVEADGHYVEPFIIKDLHIYSGETYSVLVKADQDPSRNYWATT

NVVSREPKTPTGLAIFNYYPNHPRKLPTTTPPTGPLWNDTNVRLAQS

LKIKSHKGYIHQPPLTSDRVMILLNTQNRINGFVRWSINNVSFTLPHTP

YLIALKENLTNVFDQTPPPETYDYANYNIYSTPNNTNASSTNSIYRLQ

FNSTVDIILQNANMMDPNKSETHPWHLHGHDFWVLGYGDGVFDPV

NDPKKYNLVDPIMKNTVPVHPYGWTALRFQADNPGVWAFHCHIEA

HYYLGMGVVFEEGVEKVGKLPSSIMGCGETKGFKRP 

MoLAC7B MIFFFFFLNFIHFQVGNLTVKPLCEERVVVAVNGQLPGPTISVREGDTL

VVHVINESPYNVTIHWHGIFQQLTGWADGPAYVTQCPILPGDSYTYR

FNIIKQQGTLWWHAHVSWLRATVYGALIIHPRQHRPYPFIKPHKQFPI

ILGEWWNANVVDVENEARLNGVAPNISDAYTINGRPGDLYPCANNN

TYKIQVAHGKTYLLRIINAALNNELFFKIAGHNLTVVGIDALYTDPYT

TDVVVLAPGQTTGVLLVANATPGSYYMAAHPYATAPIPFDNTTTTAIL

QYKGATSVAAPLMPVLPQFNDTPTAHKFYSNITALSRRGSEVPLHVD

EHMFITVGLGLEPCGQNATCTRPAASMNNASFQLPTTLSMLQAHFSG

VKGIYTDDFPDTPPLVFDYTNANASQLVSTTLKSTRVKRLAYNTTVE

MVFQNTAILSVENHPIHLHGFNFFVVAQGFGNYDNTTHRNMFNLVN

PQRRNTIAVPVGGWAVVRFQANNPGVWLMHCHLDVHLTWGLATAF

VVDNGPTISSTLPPPPPDLPRC 

MoLAC4A MKNTTRLCQSKPIVTVNGQFPGPTLYAREGDNVLVKVVNHVKYNVT

IHWHGIRQFRTGWADGPAYITQCPIQPRNQYIYNFTITGQRGTLWWH

AHILWLRATVHGAFVILPNLPAPYVPYPFPTPDKEVVVILGEWWKSDI

EVIDESLNSGVSPNVSDAHTINGHPGPFSNCSSNGGFTLKVRRGKTY

MLRVINAALNDELFFKVAGHKLTVVEVDATYTKPFKTDTLLITPGQT

TNVLLTADRVPGRYLVVVSPFKDSPIPVDNTTGTAILHYSGMLGALPT

TLTTPPPQNATPVATNFNAALRSLNSKKFPANVPLTVDHSLLFTVGVG

FIPCSTCNNGKRLVVFTSDFPGNPPITFNYTGTLPSNPRTTNGTRLYRL

AYNSTVQIVFQDTTFISPENHPIHLHGFNFFAVGRGLGNFNPKTDTAN

FNLVDPVERNTIGVPSGGWTAIRFRADNPGVWFLHCHLEVHTTWGL

KMAFVVDNGKGPNQSLLPPPSDLPAC 

MoLAC4B MELWVRALVLVACLLLPTVVECRVRHYKFNVVMKNTTRLCQSKPIV

TVNGQFPGPTLYAREGDNVVVKVVNHVKYNVTVHWHGIRQLRTG

WADGPAYITQCPIQPGNQYIYNFTITGQRGTLWWHAHILWLRATVHG



AIVILPKLRVPYVPCEWWKSDTEAVINEALNSGLAPNVSDAHTINGH

PGPFSNCSSQGGFTLKVRRGKTYMLRLINAALNDELFFKVAGHKLTV

VEVDAAYTKPFKTDTVLIAPGQTTNVLLTTDRAPGRYLVAVSPFMDS

PIAVDNTTGTAILHYSGMLGASPTTLTTPPPQNATPIATNFNAALRSLN

SKKFPANVPLTVDHSLLFTVGLGVSPCSTCKNGIRVAADINNVSFVMP

TTALLQAHYFNISGVFTNDSPAIRRSPSITPVQCLRTCKPQMGLGFIG

WRTIQRCRLSCKIPALYRQKTIRSTFTVSISSPSVGGGEFQSKERYR 

MoLAC17F MATVNGRYPGPKIMAREGDRVVVEVANNVQNNVTIHWHGIRQLQS

GWADGPAYITQCPIQTGQTYVYNFTITGQRGTLFWHAHFSWMRATL

YGPLIVLPMQNASYPFGQPDEEVPIIFGEWWNANTEAVINQSLQTGA

GPNVSDAYTINGKPGPLYNCSAKDTFKLKVKPGKTYLLRLINAALND

ELFFSIANHTITVVEVDAIYIKPFNTKTILIAPGQTTNVLLNTKPHYPN

ATFFMSARPYLTGLGTFDNTTTVGLLEYEKPNSSLPSTNLPIFKPSLPA

LNDTSYAANYSQRLRSLANSQFPANVPLTVDKRFFFTIGLGADPCPK

NQTCQGPNGTKFSASINNISFVLPTTALLQAHFFGQSNGVYNTSFPNN

PPLPHGTKVVVLPFNTTVELVLQDTSILGVESHPLHLHGFNFFVVGQ

GFGNFDRKKDPAKFNLVDPIERNTVGVPSGGWVVLRFRADNPGVWF

LHCHFDVHLSWGLKMAWVVLDGKLPNQKLLPPPSDLPKC 

MoLAC14 MATVNGRYPGPKIMAREGDRVVVEVANNVQNNVTIHWHGIRQLQS

GWADGPAYITQCPIQTGQTYVYNFTITGQRGTLFWHAHFSWMRATL

YGPLIVLPMQNASYPFGQPDEEVPIIFGEWWNANTEAVINQSLQTGA

GPNVSDAYTINGKPGPLYNCSAKDTFKLKVKPGKTYLLRLINAALND

ELFFSIANHTITVVEVDAIYIKPFNTKTILIAPGQTTNVLLNTKPHYPN

ATFFMSARPYLTGLGTFDNTTTVGLLEYEKPNSSLPSTNLPIFKPSLPA

LNDTSYAANYSQRLRSLANSQFPANVPLTVDKRFFFTIGLGADPCPK

NQTCQGPNGTKFSASINNISFVLPTTALLQAHFFGQSNGVYNTSFPNN

PPLPHGTKVVVLPFNTTVELVLQDTSILGVESHPLHLHGFNFFVVGQ

GFGNFDRKKDPAKFNLVDPIERNTVGVPSGGWVVLRFRADNPGVWF

LHCHFDVHLSWGLKMAWVVLDGKLPNQKLLPPPSDLPKCLEHHHH

HHEF 



Table S5 Plasmids collection derived from this study

Plasmids Genotype 

pET28a pBR322 ori with pT7; KanR 

pET28a- MoSKU5F pET28a vector, NdeІ- MoSKU5F -XhoI 

pET28a-MoLAC7B pET28a vector, NdeІ- MoLAC7B -XhoI 

pET28a - MoLAC4A pET28a vector, NdeІ- MoLAC4A -XhoI 

pET28a- MoLAC4B pET28a vector, NdeІ- MoLAC4B -XhoI 

pET28a -MoLAC17F pET28a vector, NdeІ- MoLAC17F -XhoI 

pET28a -MoLAC14 pET28a vector, NdeІ- MoLAC14 -XhoI 



Table S6 Strains inventory from this study

Strains Genotype 

BL21(DE3) F-; ompT; hsdS（rBB-mB－);gal;dcm（DE3） 

S5F BL21(DE3) carrying pET28a- MoSKU5F 

S7B BL21(DE3) carrying pET28a-MoLAC7B 

S4A BL21(DE3) carrying pET28a - MoLAC4A 

S4B BL21(DE3) carrying pET28a- MoLAC4B 

S17F BL21(DE3) carrying pET28a -MoLAC17F 

S14 BL21(DE3) carrying pET28a -MoLAC14 



Table S7 Gene expression levels related to the conversion of tyrosine into chavicol

Gene name Adjust p value Log2(Fold change) Group Type 

Mo4CL1 0.00011 -2.65164 e2 vs l2 DOWN 

Mo4CL1 0.00038 -2.63430 e2 vs r2 DOWN 

Mo4CL1 0.03563 -1.83893 e16 vs r16 DOWN 

Mo4CL1 0.00003 -2.41695 e16 vs l16 DOWN 

Mo4CL2 0.00153 3.05158 r16 vs l16 UP 

Mo4CL2 0.00198 -3.73052 e16 vs r16 DOWN 

Mo4CL2 0.00002 4.31002 r2 vs l2 UP 

Mo4CL2 0.00009 -4.32183 e2 vs r2 DOWN 

Mo4CL3 0.01355 -1.01245 e2 vs r2 DOWN 

Mo4CL3 0.00001 -1.57914 e2 vs l2 DOWN 

Mo4CL3 0.00004 -1.25750 e16 vs l16 DOWN 

MoADH1 0.00000 5.25155 r2 vs l2 UP 

MoADH1 0.00000 6.57484 r16 vs l16 UP 

MoADH1 0.00000 7.54652 e16 vs l16 UP 

MoADH1 0.00000 6.12294 e2 vs l2 UP 

MoADH2 0.00018 5.68845 e2 vs l2 UP 

MoADH2 0.00609 4.22823 r2 vs l2 UP 

MoADH2 0.00001 5.23369 e16 vs l16 UP 

MoADH5 0.00018 -8.17421 e2 vs l2 DOWN 

MoADH5 0.00471 -6.84306 e2 vs r2 DOWN 

MoADH5 0.00754 -6.94765 r16 vs r2 DOWN 

MoADH5 0.00005 -8.11174 r16 vs l16 DOWN 

MoADH5 0.00000 -12.68389 e16 vs l16 DOWN 

MoADH6 0.00717 1.45115 r16 vs l16 UP 

MoADH6 0.01044 1.49143 r2 vs l2 UP 

MoADH7 0.00195 -1.46646 e16 vs r16 DOWN 

MoADH7 0.00336 1.27271 e16 vs e2 UP 

MoADH7 0.00000 6.70898 r16 vs l16 UP 

MoADH7 0.00000 5.24252 e16 vs l16 UP 

MoADH7 0.00000 -2.12274 e2 vs r2 DOWN 

MoADH7 0.00000 3.81390 e2 vs l2 UP 

MoADH7 0.00000 5.93664 r2 vs l2 UP 

MoADH8 0.02773 -2.18813 r16 vs r2 DOWN 

MoADH8 0.00000 -5.29536 r16 vs l16 DOWN 

MoADH8 0.00000 -4.82515 e2 vs l2 DOWN 

MoADH8 0.00001 -3.49974 r2 vs l2 DOWN 

MoADH8 0.00000 -4.49300 e16 vs l16 DOWN 

MoAPS2 0.00003 1.85022 r2 vs l2 UP 

MoAPS2 0.00000 3.24434 r16 vs l16 UP 

MoAPS2 0.00000 2.57820 e2 vs l2 UP 

MoAPS2 0.00000 3.91400 e16 vs l16 UP 



MoAPS3 0.00037 1.43570 e2 vs l2 UP 

MoAPS3 0.00217 1.23928 r2 vs l2 UP 

MoCAAT1A 0.00088 -3.71703 r16 vs l16 DOWN 

MoCAAT1A 0.00220 -4.24963 r16 vs r2 DOWN 

MoCAAT1A 0.00537 -3.68754 e2 vs r2 DOWN 

MoCAAT1A 0.00000 -5.14052 e16 vs l16 DOWN 

MoCAAT1B 0.00441 -7.55774 e2 vs r2 DOWN 

MoCAAT1B 0.02631 5.06656 r16 vs l16 UP 

MoCAAT1B 0.00000 26.31881 r2 vs l2 UP 

MoCAAT1B 0.00000 21.98887 l16 vs l2 UP 

MoCAAT1B 0.00000 18.76107 e2 vs l2 UP 

MoCAAT1C 0.00023 6.82140 e2 vs l2 UP 

MoCAAT1C 0.00360 4.95372 r16 vs l16 UP 

MoCAAT1C 0.01070 -4.15200 r16 vs r2 DOWN 

MoCAAT1C 0.02583 -3.67866 e16 vs e2 DOWN 

MoCAAT1C 0.00000 8.97930 r2 vs l2 UP 

MoCAAT2A 0.00038 7.96667 r16 vs l16 UP 

MoCAAT2A 0.00047 8.60809 r2 vs l2 UP 

MoCAAT2A 0.03552 4.63246 e16 vs l16 UP 

MoCAAT2B 0.00034 -4.72147 r16 vs r2 DOWN 

MoCAAT2B 0.00061 3.97621 r16 vs l16 UP 

MoCAAT2B 0.01377 -3.76108 e16 vs r16 DOWN 

MoCAAT2B 0.04394 -2.72911 e2 vs r2 DOWN 

MoCAAT2B 0.00000 8.43717 e2 vs l2 UP 

MoCAAT2B 0.00000 -5.75344 e16 vs e2 DOWN 

MoCAAT2B 0.00000 11.16628 r2 vs l2 UP 

MoCCR1 0.00983 1.11009 e16 vs l16 UP 

MoCCR2 0.00000 2.53627 e16 vs l16 UP 

MoCCR2 0.00000 2.56286 e2 vs l2 UP 

MoCCR2 0.00000 1.98188 e16 vs r16 UP 

MoCCR2 0.00000 2.08770 e2 vs r2 UP 

MoCCR4 0.00073 -2.76387 e16 vs l16 DOWN 

MoCCR4 0.00253 -3.37222 r16 vs r2 DOWN 

MoCCR4 0.01955 -2.55152 e2 vs r2 DOWN 

MoCCR4 0.02436 -2.08095 r16 vs l16 DOWN 

MoCCR5 0.00056 -2.65549 r2 vs l2 DOWN 

MoCCR5 0.00711 -2.33089 e2 vs r2 DOWN 

MoCCR5 0.00000 -6.08362 r16 vs l16 DOWN 

MoCCR5 0.00002 -3.49136 e16 vs e2 DOWN 

MoCCR5 0.00000 -4.98637 e2 vs l2 DOWN 

MoCCR5 0.00000 -4.16135 r16 vs r2 DOWN 

MoCCR5 0.00000 -7.74451 e16 vs l16 DOWN 

MoCCR7 0.00020 -1.73743 e2 vs l2 DOWN 

MoCCR7 0.00213 -1.34297 r16 vs l16 DOWN 



MoCCR7 0.00005 -1.58691 e16 vs l16 DOWN 

MoLAC11 0.00225 9.28048 e2 vs l2 UP 

MoLAC11 0.00462 8.57096 r2 vs l2 UP 

MoLAC11B 0.00312 10.68263 r2 vs l2 UP 

MoLAC11C 0.00834 -7.08054 r16 vs r2 DOWN 

MoLAC11C 0.01036 -6.46246 e2 vs r2 DOWN 

MoLAC11C 0.00005 9.40439 r2 vs l2 UP 

MoLAC12 0.00012 4.72317 r2 vs l2 UP 

MoLAC12 0.00112 -4.41414 e2 vs r2 DOWN 

MoLAC12 0.03048 -2.36973 e16 vs l16 DOWN 

MoLAC12 0.03447 -3.36139 e16 vs r16 DOWN 

MoLAC14 0.01384 -1.34620 e16 vs e2 DOWN 

MoLAC14 0.02908 -1.24033 e2 vs r2 DOWN 

MoLAC14 0.00000 -3.09393 e16 vs r16 DOWN 

MoLAC14 0.00000 -4.80067 e2 vs l2 DOWN 

MoLAC14 0.00000 -3.56035 r2 vs l2 DOWN 

MoLAC14 0.00000 -5.81968 e16 vs l16 DOWN 

MoLAC14 0.00000 -2.72575 r16 vs l16 DOWN 

MoLAC17A 0.00391 -7.23990 r16 vs l16 DOWN 

MoLAC17A 0.00000 21.09820 e2 vs l2 UP 

MoLAC17A 0.00000 21.12668 r2 vs l2 UP 

MoLAC17A 0.00000 26.19128 l16 vs l2 UP 

MoLAC17B 0.00393 9.06086 r2 vs l2 UP 

MoLAC17B 0.00755 -9.28498 e2 vs r2 DOWN 

MoLAC17C 0.00203 8.70164 r2 vs l2 UP 

MoLAC17C 0.00819 -8.12403 e2 vs r2 DOWN 

MoLAC17D 0.00182 -9.52888 e2 vs r2 DOWN 

MoLAC17D 0.01104 -5.66155 e16 vs l16 DOWN 

MoLAC17D 0.01149 -6.27945 r16 vs l16 DOWN 

MoLAC17D 0.03520 -6.82126 r16 vs r2 DOWN 

MoLAC17E 0.00295 7.78954 r2 vs l2 UP 

MoLAC17E 0.00917 -5.86836 e16 vs l16 DOWN 

MoLAC17E 0.01159 -7.20640 e2 vs r2 DOWN 

MoLAC17F 0.00000 20.69944 e2 vs l2 UP 

MoLAC17F 0.00000 26.38554 r2 vs l2 UP 

MoLAC17F 0.00000 21.67144 l16 vs l2 UP 

MoLAC17G 0.00000 25.49176 r2 vs l2 UP 

MoLAC17G 0.00000 25.06927 l16 vs l2 UP 

MoLAC17G 0.00000 22.00275 e2 vs l2 UP 

MoLAC17H 0.00000 -24.85875 e2 vs r2 DOWN 

MoLAC17H 0.00000 22.80547 l16 vs l2 UP 

MoLAC17H 0.00000 24.26372 r2 vs l2 UP 

MoLAC17H 0.00000 19.80459 e16 vs e2 UP 

MoLAC4A 0.01059 6.69037 e2 vs l2 UP 



MoLAC4A 0.04884 -3.78672 e16 vs l16 DOWN 

MoLAC4A 0.00001 10.89536 r2 vs l2 UP 

MoLAC4A 0.00000 12.67617 l16 vs l2 UP 

MoLAC4B 0.00532 7.56786 l16 vs l2 UP 

MoLAC4B 0.00845 6.13606 r2 vs l2 UP 

MoLAC4B 0.01127 -4.86184 e16 vs l16 DOWN 

MoLAC4B 0.02636 -5.74269 e2 vs r2 DOWN 

MoLAC4D 0.01809 -5.02734 e16 vs l16 DOWN 

MoLAC4D 0.01810 7.40909 l16 vs l2 UP 

MoLAC4D 0.02202 5.94669 r2 vs l2 UP 

MoLAC4D 0.02852 -6.35589 e2 vs r2 DOWN 

MoLAC5 0.00758 4.32074 e2 vs l2 UP 

MoLAC5 0.00001 6.95588 r2 vs l2 UP 

MoLAC7B 0.00032 -5.51454 e16 vs e2 DOWN 

MoLAC7B 0.00502 -3.58912 e16 vs l16 DOWN 

MoLAC7B 0.00558 -4.90892 e16 vs r16 DOWN 

MoLAC7B 0.01362 3.76634 e2 vs l2 UP 

MoLAC7B 0.00004 5.94557 r2 vs l2 UP 

MoLAC7C 0.00250 -4.88321 e16 vs l16 DOWN 

MoSKU5A 0.00014 -7.12740 e2 vs l2 DOWN 

MoSKU5A 0.00200 -5.26393 r16 vs l16 DOWN 

MoSKU5A 0.00888 -4.80831 r2 vs l2 DOWN 

MoSKU5A 0.00004 -6.49165 e16 vs l16 DOWN 

MoSKU5B 0.00106 -6.30297 e2 vs l2 DOWN 

MoSKU5B 0.00159 -5.63847 r16 vs l16 DOWN 

MoSKU5B 0.02842 -4.25886 r2 vs l2 DOWN 

MoSKU5B 0.00002 -7.05039 e16 vs l16 DOWN 

MoSKU5C 0.00016 4.24563 r16 vs l16 UP 

MoSKU5C 0.00049 3.62396 e16 vs l16 UP 

MoSKU5C 0.00000 5.71895 e2 vs l2 UP 

MoSKU5C 0.00001 5.41397 r2 vs l2 UP 

MoSKU5D 0.00046 3.98785 e2 vs l2 UP 

MoSKU5D 0.00196 -3.69959 e2 vs r2 DOWN 

MoSKU5D 0.00000 7.68744 r2 vs l2 UP 

MoSKU5D 0.00006 4.03867 r16 vs l16 UP 

MoSKU5E 0.00239 -19.08120 e16 vs e2 DOWN 

MoSKU5E 0.00000 34.93341 r2 vs l2 UP 

MoSKU5E 0.00000 -35.27709 r16 vs r2 DOWN 

MoSKU5E 0.00000 26.81877 e2 vs l2 UP 

MoSKU5G 0.02025 -3.17174 e2 vs r2 DOWN 

MoSKU5G 0.00005 4.80840 r2 vs l2 UP 

MoTAL1 0.00040 4.21362 r2 vs l2 UP 

MoTAL1 0.04494 2.74670 e16 vs e2 UP 

MoTAL1 0.00003 -5.32829 e2 vs r2 DOWN 



MoTAL2 0.00148 -2.64807 e2 vs l2 DOWN 

MoTAL2 0.03563 -2.20624 e16 vs r16 DOWN 

MoTAL2 0.00006 -3.51313 e2 vs r2 DOWN 

MoTAL3 0.00017 -3.09403 e16 vs l16 DOWN 

MoTAL3 0.00315 2.89164 r2 vs l2 UP 

MoTAL3 0.01762 -2.80856 r16 vs r2 DOWN 

MoTAL3 0.03310 -2.34263 e16 vs e2 DOWN 

MoTAL3 0.04635 -1.87878 r16 vs l16 DOWN 

MoTAL4 0.00016 -4.85749 e2 vs l2 DOWN 

MoTAL4 0.01492 -3.70720 e16 vs e2 DOWN 

MoTAL4 0.00000 -7.54435 r16 vs l16 DOWN 

MoTAL4 0.00000 -9.00244 e16 vs l16 DOWN 

MoTAL4 0.00000 -7.38992 r2 vs l2 DOWN 

MoTAL6 0.00743 -8.20077 e2 vs r2 DOWN 

MoTAL6 0.02902 -7.56615 e16 vs r16 DOWN 

MoTAL6 0.04355 6.47068 e2 vs l2 UP 

MoTAL6 0.00001 11.51313 r16 vs l16 UP 

MoTAL6 0.00000 14.67145 r2 vs l2 UP 

MoTAL7 0.00088 -3.32183 e16 vs l16 DOWN 

MoTAL7 0.00425 3.39259 r2 vs l2 UP 

MoTAL7 0.03127 3.21731 l16 vs l2 UP 
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Figure S1 Principal Component Analysis between tissues and ages.



 GO:0009624: response to nematode
 GO:0061640: cytoskeleton-dependent cytokinesis
 GO:0000278: mitotic cell cycle
 GO:0006268: DNA unwinding involved in DNA replication
 GO:0010374: stomatal complex development
 GO:0098739: import across plasma membrane
 GO:0009956: radial pattern formation
 GO:0065008: regulation of biological quality
 GO:0051321: meiotic cell cycle
 GO:0071241: cellular response to inorganic substance
 GO:0009966: regulation of signal transduction
 GO:1902075: cellular response to salt
 GO:0019827: stem cell population maintenance
 GO:0007389: pattern specification process
 GO:0010075: regulation of meristem growth
 GO:0009615: response to virus
 GO:0051607: defense response to virus
 GO:0044042: glucan metabolic process
 GO:0090567: reproductive shoot system development
 GO:0048507: meristem development
 GO:0009733: response to auxin
 GO:0051301: cell division
 GO:0007017: microtubule-based process
 GO:0048646: anatomical structure formation involved in morphogenesis
 GO:0010016: shoot system morphogenesis
 GO:0048532: anatomical structure arrangement
 GO:0090558: plant epidermis development
 GO:0007018: microtubule-based movement
 GO:0010015: root morphogenesis
 GO:0005976: polysaccharide metabolic process
 GO:0009834: plant-type secondary cell wall biogenesis
 GO:0051274: beta-glucan biosynthetic process
 GO:0045229: external encapsulating structure organization
 GO:0009698: phenylpropanoid metabolic process
 GO:0071669: plant-type cell wall organization or biogenesis
 GO:0016049: cell growth
 GO:0007623: circadian rhythm
 GO:0009793: embryo development ending in seed dormancy
 GO:0006325: chromatin organization
 GO:0031324: negative regulation of cellular metabolic process
 GO:0051239: regulation of multicellular organismal process
 GO:0010150: leaf senescence
 GO:0001666: response to hypoxia
 GO:0006979: response to oxidative stress
 GO:0006457: protein folding
 GO:0009408: response to heat
 GO:0055085: transmembrane transport
 GO:0015979: photosynthesis
 GO:0009765: photosynthesis, light harvesting
 GO:0009642: response to light intensity
 GO:0009409: response to cold
 GO:0019685: photosynthesis, dark reaction
 GO:0071482: cellular response to light stimulus
 GO:0010196: nonphotochemical quenching
 GO:0010207: photosystem II assembly
 GO:0010109: regulation of photosynthesis
 GO:0033013: tetrapyrrole metabolic process
 GO:0009657: plastid organization
 GO:1901401: regulation of tetrapyrrole metabolic process
 GO:0010027: thylakoid membrane organization
 GO:0065003: protein-containing complex assembly
 GO:0010275: NAD(P)H dehydrogenase complex assembly
 GO:0072596: establishment of protein localization to chloroplast
 GO:0009110: vitamin biosynthetic process
 GO:0042180: cellular ketone metabolic process
 GO:0032544: plastid translation
 GO:1901259: chloroplast rRNA processing
 GO:0010190: cytochrome b6f complex assembly
 GO:1900865: chloroplast RNA modification
 GO:0010304: PSII associated light-harvesting complex II catabolic process
 GO:0006721: terpenoid metabolic process
 GO:0008610: lipid biosynthetic process
 GO:0031425: chloroplast RNA processing
 GO:0042168: heme metabolic process
 GO:0042793: plastid transcription
 GO:0043648: dicarboxylic acid metabolic process
 GO:0009411: response to UV
 GO:0000373: Group II intron splicing
 GO:0045037: protein import into chloroplast stroma
 GO:0045454: cell redox homeostasis
 GO:0009636: response to toxic substance
 GO:0019637: organophosphate metabolic process
 GO:0006081: cellular aldehyde metabolic process
 GO:0006399: tRNA metabolic process
 GO:0016226: iron-sulfur cluster assembly
 GO:0006520: amino acid metabolic process
 GO:0090407: organophosphate biosynthetic process
 GO:0016119: carotene metabolic process
 GO:0009064: glutamine family amino acid metabolic process
 GO:1901615: organic hydroxy compound metabolic process
 GO:0042886: amide transport
 GO:0044282: small molecule catabolic process
 GO:0009451: RNA modification
 GO:0009768: photosynthesis, light harvesting in photosystem I
 GO:0006351: DNA-templated transcription
 GO:0009639: response to red or far red light
 GO:0005983: starch catabolic process
 GO:0009643: photosynthetic acclimation
 GO:0005982: starch metabolic process
 GO:0009640: photomorphogenesis

 e1
6 vs

 l16
 up

 r2
 vs 

l2 u
p

 e2
 vs 

l2 u
p

 r1
6 vs

 l16
 up

 l1
6 vs

 l2 
up

 e1
6 vs

 r16
 dow

n

 e2
 vs 

r2 d
own

 r1
6 vs

 r2 
down

 l1
6 vs

 l2 
down

 e1
6 vs

 e2 
up

 r1
6 vs

 r2 
up

 e2
 vs 

r2 u
p

 e2
 vs 

l2 d
own

 r1
6 vs

 l16
 dow

n

 r2
 vs 

l2 d
own

 e1
6 vs

 e2 
down

 e1
6 vs

 r16
 up

0 2 3 4 6 10 20

-log10(P)

Figure S2 GO Enrichment Analysis in Biological Processes.



 GO:0010319: stromule
 GO:0010287: plastoglobule
 GO:0009570: chloroplast stroma
 GO:0031977: thylakoid lumen
 GO:0009535: chloroplast thylakoid membrane
 GO:0009521: photosystem
 GO:0009522: photosystem I
 GO:0098807: chloroplast thylakoid membrane protein complex
 GO:0031969: chloroplast membrane
 GO:0042646: plastid nucleoid
 GO:0010598: NAD(P)H dehydrogenase complex (plastoquinone)
 GO:0009547: plastid ribosome
 GO:0010007: magnesium chelatase complex
 GO:0009509: chromoplast
 GO:0009368: endopeptidase Clp complex
 GO:0005777: peroxisome
 GO:0009517: PSII associated light-harvesting complex II
 GO:0005788: endoplasmic reticulum lumen
 GO:0009531: secondary cell wall
 GO:0005876: spindle microtubule
 GO:0042807: central vacuole
 GO:0098687: chromosomal region
 GO:0009504: cell plate
 GO:0046540: U4/U6 x U5 tri-snRNP complex
 GO:0140513: nuclear protein-containing complex
 GO:0140535: intracellular protein-containing complex
 GO:0000932: P-body
 GO:0000228: nuclear chromosome
 GO:0005635: nuclear envelope
 GO:0031897: Tic complex
 GO:0098797: plasma membrane protein complex
 GO:0005778: peroxisomal membrane
 GO:0010005: cortical microtubule, transverse to long axis
 GO:0010168: ER body
 GO:0022625: cytosolic large ribosomal subunit
 GO:0031981: nuclear lumen
 GO:0005774: vacuolar membrane
 GO:0016604: nuclear body
 GO:0005802: trans-Golgi network
 GO:0000325: plant-type vacuole
 GO:0030136: clathrin-coated vesicle
 GO:0042555: MCM complex
 GO:0009524: phragmoplast
 GO:0009505: plant-type cell wall
 GO:0097708: intracellular vesicle
 GO:0005874: microtubule
 GO:0099080: supramolecular complex

 e16 vs r16 up
 e16 vs e2 down
 e2 vs r2 up
 e2 vs l2 down
 r16 vs l16 down
 r2 vs l2 down
 e2 vs l2 up
 e16 vs l16 up
 r16 vs l16 up
 r16 vs r2 down
 l16 vs l2 up
 e16 vs e2 up
 r16 vs r2 up
 e16 vs r16 down
 l16 vs l2 down
 e2 vs r2 down
 r2 vs l2 up

0 234 6 10 20

-log10(P)

Figure S3 GO Enrichment Analysis in Cellular Components.



 GO:0016168: chlorophyll binding
 GO:0003735: structural constituent of ribosome
 GO:0015036: disulfide oxidoreductase activity
 GO:0008187: poly-pyrimidine tract binding
 GO:0051536: iron-sulfur cluster binding
 GO:0004176: ATP-dependent peptidase activity
 GO:0016859: cis-trans isomerase activity
 GO:0016987: sigma factor activity
 GO:0016667: oxidoreductase activity, acting on a sulfur group of donors
 GO:0051087: protein-folding chaperone binding
 GO:0140662: ATP-dependent protein folding chaperone
 GO:0008270: zinc ion binding
 GO:0016879: ligase activity, forming carbon-nitrogen bonds
 GO:0016464: chloroplast protein-transporting ATPase activity
 GO:0008173: RNA methyltransferase activity
 GO:0051539: 4 iron, 4 sulfur cluster binding
 GO:0005524: ATP binding
 GO:0008686: 3,4-dihydroxy-2-butanone-4-phosphate synthase activity
 GO:0060590: ATPase regulator activity
 GO:0008934: inositol monophosphate 1-phosphatase activity
 GO:0008893: guanosine-3',5'-bis(diphosphate) 3'-diphosphatase activity
 GO:0004751: ribose-5-phosphate isomerase activity
 GO:0016874: ligase activity
 GO:0016830: carbon-carbon lyase activity
 GO:0004373: glycogen (starch) synthase activity
 GO:0050308: sugar-phosphatase activity
 GO:0000295: adenine nucleotide transmembrane transporter activity
 GO:0016530: metallochaperone activity
 GO:0016651: oxidoreductase activity, acting on NAD(P)H
 GO:0004124: cysteine synthase activity
 GO:0004177: aminopeptidase activity
 GO:0016725: oxidoreductase activity, acting on CH or CH2 groups
 GO:0004557: alpha-galactosidase activity
 GO:0047724: inosine nucleosidase activity
 GO:0046915: transition metal ion transmembrane transporter activity
 GO:0008081: phosphoric diester hydrolase activity
 GO:0050661: NADP binding
 GO:0016620: oxidoreductase activity, acting on the aldehyde or oxo group of donors, NAD or NADP as acceptor
 GO:0004779: sulfate adenylyltransferase activity
 GO:0045182: translation regulator activity
 GO:0004784: superoxide dismutase activity
 GO:0016851: magnesium chelatase activity
 GO:0019843: rRNA binding
 GO:1901149: salicylic acid binding
 GO:0016627: oxidoreductase activity, acting on the CH-CH group of donors
 GO:0010277: chlorophyllide a oxygenase [overall] activity
 GO:2001070: starch binding
 GO:0016730: oxidoreductase activity, acting on iron-sulfur proteins as donors
 GO:0016615: malate dehydrogenase activity
 GO:0016701: oxidoreductase activity, acting on single donors with incorporation of molecular oxygen
 GO:0016817: hydrolase activity, acting on acid anhydrides
 GO:0047274: galactinol-sucrose galactosyltransferase activity
 GO:0005507: copper ion binding
 GO:0016758: hexosyltransferase activity
 GO:0047262: polygalacturonate 4-alpha-galacturonosyltransferase activity
 GO:0016757: glycosyltransferase activity
 GO:0015926: glucosidase activity
 GO:0010283: pinoresinol reductase activity
 GO:0000822: inositol hexakisphosphate binding
 GO:0015923: mannosidase activity
 GO:0008810: cellulase activity
 GO:0015020: glucuronosyltransferase activity
 GO:0009055: electron transfer activity
 GO:0016645: oxidoreductase activity, acting on the CH-NH group of donors
 GO:0008514: organic anion transmembrane transporter activity
 GO:0015171: amino acid transmembrane transporter activity
 GO:0005516: calmodulin binding
 GO:0016408: C-acyltransferase activity
 GO:0015166: polyol transmembrane transporter activity
 GO:0016682: oxidoreductase activity, acting on diphenols and related substances as donors, oxygen as acceptor
 GO:0030145: manganese ion binding
 GO:0016209: antioxidant activity
 GO:0140640: catalytic activity, acting on a nucleic acid
 GO:0140299: small molecule sensor activity
 GO:0003779: actin binding
 GO:0008443: phosphofructokinase activity
 GO:0030695: GTPase regulator activity
 GO:0019899: enzyme binding
 GO:0004534: 5'-3' RNA exonuclease activity
 GO:0044877: protein-containing complex binding
 GO:0046906: tetrapyrrole binding
 GO:0005315: inorganic phosphate transmembrane transporter activity
 GO:0004497: monooxygenase activity
 GO:0016616: oxidoreductase activity, acting on the CH-OH group of donors, NAD or NADP as acceptor
 GO:0022804: active transmembrane transporter activity
 GO:0015318: inorganic molecular entity transmembrane transporter activity
 GO:0008236: serine-type peptidase activity
 GO:0042578: phosphoric ester hydrolase activity
 GO:0022890: inorganic cation transmembrane transporter activity
 GO:0015103: inorganic anion transmembrane transporter activity
 GO:0042887: amide transmembrane transporter activity
 GO:0004553: hydrolase activity, hydrolyzing O-glycosyl compounds
 GO:0140359: ABC-type transporter activity
 GO:0008092: cytoskeletal protein binding
 GO:0004674: protein serine/threonine kinase activity
 GO:0080161: auxin transmembrane transporter activity
 GO:0001653: peptide receptor activity
 GO:0000976: transcription cis-regulatory region binding
 GO:0042802: identical protein binding
 GO:0038023: signaling receptor activity
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Figure S4 GO Enrichment Analysis in Molecular Functions.
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Figure S5 30 potential laccase genes identified in M. officinalis by transcriptome analysis.
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Figure S6 Comparative analysis of the laccase gene family in M. officinalis versus Arabidopsis  
thaliana and other closely related species.



Figure S7 M
13.8 min), h
C27H26O3 -H
S analysis of the by-product. Its Molecular formula was C27H26O3 (RT= 
ypothesized to be the trimer Dunnianol or its isomer, derived from chavicol.
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Figure S8 The influence of heat treatment time on thermal stability and Alanine scanning of 
residues within 5 Å of the substrate for MoLAC14.
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Figure S9 Genes with multiple copies involved in the synthesis from tyrosine to magnolol.




