Table S1 Primers used for gRT-PCR analysis of VWCBF genes

Product Tm
Gene Primer
Primer Sequence (5’ —>3’ ) Length Value
Name Type
(bp) (C)
Forward (F) TGGAGGTCTCAACATTCTTC 54.69
VvCBF1 120
Reverse (R) GACTGTTCACGCTTCATCT 55.27
Forward (F) CATCATCCTGCTCCATACA 53.99
VvCBF?2 200
Reverse (R) ACATTCCAACCACCATCAT 54.27
Forward (F) AGGCAGCGAAGAGTTGAT 56.22
VwCBF3 400
Reverse (R) CCATATTCACCAGCAGACC 55.35
Forward (F) CTTGCATCCCTCAGCACCTT 60.32
WActin 80
Reverse (R) TCCTGGACAATGGATGGA 54.61

Table S2 F,/F., and chlorophyll parameters of own-rooted vines (meanSD)

Parameter Treatment CS CH 5BB Beta 3309C
FE CK 0.72+0.0la 0.72+0.00a 0.72+0.02a 0.72+0.0la 0.7240.01a
v Frost 0.50+0.05d 0.384+0.02¢ 0.64+0.02b 0.67+0.04b 0.56+0.05c
CK 1.284+0.02ab 1.32+0.02a 1.21+0.03abc 1.26+0.10ab 1.27+0.05ab
Chlorophylla (mg/g) Frost 0.81+0.0le  0.6640.04¢ 01'1102bf L 1.06+021ed  097+0.05d
Chl _— y CK 0.58+0.02a 0.61+0.03a 0.59+0.02a 0.61+0.05a 0.61+0.03a
orophyllb (mg/g) Frost 03340.01b 02640.02b 0.5740.08a 04940202 0.5040.04a
CK 2.224+0.05a 215+ 2.05+0.0l1c 2.08%0.04bc 2.0840.03c
0.11ab
Chlorophyll (a/b) 241+
Frost o 2.51£+0.04a 2.00+0.37cd 2.324+0.49bc 1.954+0.06d
0.003ab
Table S3 F,/Fn, and chlorophyll parameters of own-rooted and grafted vines (meanSD)
Parameter Treat CH CH/B CH/SBB CH/33 cs CS/Be CS/5B CS/33
ment eta 09 ta B 09
CK 0.72+ 0.73+ 0.76+ 067+ 072+ 0.74+ 0.74+ 0.73+
0.00ab 0.01a 0.01a 0.04a 0.0lab 0.0la 0.02a 0.0la
Fy/Fm 0.61+ 0.63+ 0.63+ 0.65+
0.38+ - 074+ - 0.50+ — - 055+
Frost 0.02¢ 0.0C90d 0.01be ().O:lbd 0.05d 0.03bd 0.0:bd 001d
Chlorophyll CK 1.32+ .11+ 1.47+ 1.03+ 128+ 129+ 132+ 1.16x+




Parameter Treat CH CH/B CH/SBB CH/33 cs CS/Be CS/5B CS/33
ment eta 09 ta B 09
a (mg/g) 0.02ab  0.13bc 0.38a  0.01de 0.02ab 0.03ab 0.0lab 0.03bc
de c d
004g ¢ 0.07bede o © 0.01fg 'ec 'ec 0.12¢f
+ + + +
ck O61E 060k 077k 0obE 00T 0SS D90 0704
0.03abc  0.24ab  0.25a - 0C ocap DAL BEED g 90,
Chlorophyll d c c c
0.02¢  .°C 0.04bed  0C 0.01de oY PPCY0.05de
d d e e
2.05+
CK 215+ 1.69+ 197+ 192+ 222+ 0.16ab 229+ 1.56+
Chlorophyll 0.13ab 0.37¢ 0.24bc  0.02bc  0.05ab .Ca 0.02a  0.43c
i Frost 251+ 236k 222+ 192+ 241+ 238+ 231f 2.78%
0.04b 0.48bb  0.29b 0.08c 0.003b 0.12b 0.195 0.31a
Table S4 Two-way ANOVA results (scion x rootstock)
Parameter Scion (S) Rootstock (R) Scion X Rootstock (S X R)
F-value (P) F-value (P) F-value (P)
Fy/Fn 12.67 (<0.001) 38.92 (<0.001) 7.24 (<0.01)
Chlorophyll a 4.32 (<0.05) 19.56 (<0.001) 5.18 (<0.05)
Chlorophyll b 3.89 (<0.05) 22.11 (<0.001) 6.03 (<0.01)
Chlorophyll a/b 1.26 (0.274) 4.89 (<0.01) 2.97 (<0.05)
Table S5 REL and MDA content of own-rooted vines (mean*SD)
Parameter Treatment CS CH SBB Beta 3309C
Leaf REL(%) CK 3091£2.28e 21.66+0.51f 30.36%+2.78¢ 24.48+£2.02f 38.22+5.14cd
° Frost 45.08+4.17b  55.33+5.06a 41.66+2.47bc 34.64+3.59de 51.27+2.71a
3416+
K 32.06+5.41cd - 23.65+3.81d 20.98+1.73d 39.31+8.41b
Root REL(%) ¢ e 3.77cd - - - oane
Frost 76.16+8.83a 76.82+7.26a 72.44+10.26a 52.29+14.08b 71.36+8.29a
+
Leaf MDA CK 26.51£0.73b 109'314705 16.37£2.33d 19.71£3.12¢  17.52%1.62cd
(nmoligEW) = b st 33.53+0.52a 334240282 26.71+227b  3237+1.95a  34.074+0.92a
Root MDA CK 17.03£1.96d 17.64£2.26d 12.59+0.63ef 11.631+0.22f 14.01+£0.85¢
(1 mol/g FW) Frost 29.95£0.67a 27.90£0.54b 17.57£1.25d 21.194+0.54c 22.4540.45c
Table S6 REL and MDA content of own-rooted and grafted vines (mean£SD)
Parameter Treat CH CH/Bet CH/5B CH/330 cs CS/Bet CS/5B  CS/330
ment a B 9 a B 9
28.39+
CK 21.66+ 23184+ 2343+ 2470+ 3091%+ 26.69F+ 2548+ 5 31ef
Leaf 0.51i  1.74hi  1.65ghi 5.76ghi 2.28efe 4.73fghi 4.00fghi 'heg
0
REL(%) Frost 5533+ 3880+ 3142+ 3457+ 4508+ 3821+ 3476+ 4220+
5.06a 2.00cd  2.57ef  2.37de 4.17b 1.34cd  1.24de  2.76ab
Root CK 3416+ 11.82+& 2433+ 2259+ 32,06 1985+ 19.17£ 22.59%+
Rg‘i(% 377 0.19f  020f  0.34f  S4lef  0.86f  0.34f  0.34ef
° Frost 76.82+ 2953+ 3031+ 31.74+ 76.16+ 3230+ 3233+ 3233+




Treat CH/Bet CH/5B CH/330 CS/Bet CS/5B  CS/330
Parameter CH CS
ment a B 9 a B 9
7.26ab 0.92b 2.75cd  0.50cd 8.83a 0.60cd 0.25d 0.77c
19.17+ 2381+ 2270 23.01+ 2651 2461+ 2294+ 29.56+
(Liaii/llZA CK 034g  273¢ 142 155  073d  3.08g 125¢  1.70f
FW) Frost 3342+ 63.17x 4587£ 50.15%& 33.53% 47.61% 43.86Fx 53.68%
0.28ab 5.22¢ 2.30c 8.05b 0.52a 429ab  6.13ab  8.11ab
17.64+ 11.04+ 1025+ 1299+ 17.03+ 12.08+ 8.62+ 14.62+
FSﬁXEA K 2.26cd  0.66gh 0.44hi 0.71fg  1.96cde  0.60gh 1.771 0.18ef
FW) Frost 2790+ 1522+ 15.15%& 1646+ 2995+ 18.67+ 1243+ 20.61+
0.54a  0.52def 0.60ef 1.75cde  0.67a 1.55bc 1.62gh 2.18b
Table S7 Two-way ANOVA results (scion x rootstock)
Parameter Scion (S) Rootstock (R) Scion X Rootstock(S X R)
F-value (P) F-value (P) F-value (P)
Leaf REL 18.25 (<0.001) 32.67 (<0.001) 8.42 (<0.01)
Root REL 5.12 (<0.05) 41.39 (<0.001) 10.76 (<0.001)
Leaf MDA 22.71 (<0.001) 15.83 (<0.001) 6.95 (<0.01)
Root MDA 9.37 (<0.01) 56.24 (<0.001) 12.18 (<0.001)
Table S8 Soluble sugar and proline content of own-rooted vines (meanSD)
Parameter Treatment CS CH 5BB Beta 3309C
CK 18.99+ 18.78 &+ 21.74+ 19.85+ 21.90+
Leaf soluble 1.94d 0.79d 2.10bcd 1.06¢cd 1.92bcd
sugar( 1 g/g FW) Frost 27.49+ 27.14+ 26.73+ 2534+ 29.13+
6.11ab 0.75ab 5.13ab 2.55abc 4.56a
CK 10.83+ 12.43+ 9.65+ 8.92+ 10.35+
Root soluble 1.35d 1.01c 0.50de 0.16¢ 0.58de
sugar( 1 g/g FW) Frost 21.69+ 17.33+ 13.47+ 16.24+ 17.21+
1.04a 1.41b 0.96¢ 0.41b 0.34b
CK 5.32+ 11.06 10.78 = 5.98+ 5.51%
Leaf proline( v g/g 0.49¢ 0.22b 0.06b 0.09¢ 0.04e
FW) Frost 7.72+ 28.65+ 10.71£ 7.54+ 9.32+
1.60d 0.39a 0.13b 0.72d 0.90c
CK 449+ 5.79+ 2.59+ 3.17+ 3.65+
Root proline ( v 0.22d 0.53c¢ 0.21g 0.02fg 0.06ef
g/g FW) Frost 7.59+ 10.57+ 441+ 453+ 5.39+
0.64b 1.04a 0.18de 0.15d 0.28¢c
Table S9 Soluble sugar and proline content of own-rooted and grafted vines (mean+SD)
Parameter 1ot oy CHW/Be CHSB CHE3 g cgpeta csisBp O3
ment ta B 09 09
21.10 2046  21.89 20.73
CK 18.78 = n + =+ 18.99+ 20.62+ 1848+ +£
Leaf soluble 0.79¢ef l_lldef 0.77de  1.46¢d 1.94ef 1.00def 0.34f  0.45de
’ f ef f
;‘if;r( ng/e 2321 2254 2584 24.66
Frost 2714+ £ x =+ 27.49+ 2641+ 21.03f =+
0.75a 0.70ab  0.72bc  1.46ab 6.11a 4.41ab 1.10def 3.17ab
cde def c cd
lj(ﬁﬁgle oK 12.43+ 2'82 732+ 439+ 1083+ 644+ 685+ 5.84+
sugar( 1 g/g 1.01cd 0.19c 0.08cd 0.02c 1.35de 0.01de 0.20e  0.06e




Treat CH/Be CH/SB CH/33 CS/33

Parameter ment CH ta B 09 CS CS/Beta CS/5BB 09
Fw) 1733+ 17920 1288 L3S 0 736+ 938+ 753+
Frost + + +
1.41b 1.04a 0.08b 0.13b 0.15b

0.59b  0.03b  0.20a
11.06+ 13.73 11.90 13.87

CK i n I 532+ 10.70+ 952+ 9.77%

Lﬁ?lfne( u 0224 lon 1ser 1asi O 126gh  1.13fg  0.53hi
gaFW) o 2865+ lf'” lf'60 2+1'07 772+ 17.83+ 1823+ 1+7'76
0392 (6sb  1.55¢ 0554  L60f 0.65f 082 ¢

K 579+ 447+ 599+ 409+ 449+ 520+ 586+ 528+

Rootproline 053 0.62f 0.68de 027f  022f  036ef  0.52de  1.0def
(hg/gFW) 1057+ 737+ 807+ 8I3%  759%  703E 943+ 704+

1.04a 0.97c 0.89c  0.13c 0.64c 0.51cd 0.79b  0.63cd

Table S10 Two-way ANOVA results (scion x rootstock)

Parameter Scion (S) Rootstock (R) Scion X Rootstock (SXR)
F-value (P) F-value (P) F-value (P)
Leaf soluble sugar 6.82 (<0.01) 21.54 (<0.001) 7.31 (<0.01)
Root soluble sugar 10.27 (<0.01) 35.68 (<0.001) 9.85 (<0.001)
Leaf proline 42.19 (<0.001) 57.32 (<0.001) 12.67 (<0.001)
Root proline 4.75 (<0.05) 28.41 (<0.001) 8.13 (<0.01)

Table S11 H,O, content and enzyme activity of own-rooted vines (meanSD)

Parameter Treatment CS CH S5BB Beta 3309C
CK 1.60% 1.70+ 0.57% 0.46+ 0.50+
Leaf H2O2 (1 0.23¢ 0.08¢ 0.02¢ 0.03e 0.01e
mol/g FW) Frost 332+ 3.88+ 1.53+ 1.09+ 1.59+
0.11b 0.16a 0.21c 0.02d 0.02¢
CK 42445+ 651.83+ 44750+ 320.00+ 671.11+
Leaf POD 53.28de 97.87abc 26.29cde 91.65¢ 23.09ab
(U/min g FW) Frost 764.44+ 728.89+ 582.50+ 566.67+ 811.11+

252.60ab 65.06ab 90.00bcd  140.00bcd 73.33a
1618.64+  1569.88+  1359.60+ 1475.69+ 1543.36

Leaf SOD cK 8.13a 11.45bcd 6.00f 30.74e +46.72cd
(U/min g FW) Frost 1584.15+ 1550.32+ 1537.05+ 1607.69+ 1611.99
5.50abc 5.00cd 30.85d 5.50ab +7.50ab
CK 10.69+ 7.63+ 6.86+ 7.16+ 7.49+
Leaf CAT 1.71b 1.21cd 0.24d 0.12d 0.19¢cd
(Ufmin g FW) 14.03+ 8.67+ 1006+ 1017+  9.67+
2.92a 1.37bcd 0.61b 0.20b 0.31bc
CK 323.67+ 504.95+ 371.61+ 318.83+ 42331+
Leaf APX 60.29b 71.29b 27.45b 22.45b 21.70b
(U/min g FW) Frost 1916.67 + 1731.09+ 863.19+ 912.33+ 961.46+
500.00a 906.15a 31.68b 33.10b 41.50b

Table S12 H»O; content and enzyme activity of own-rooted and grafted vines (meantSD)

Treat CH/Bet CH/5B CH/330 CS/Bet CS/5B  CS/330
Parameter CH CS

ment a B 9 a B 9
Leaf H.O2 CK 1.70+ 1.48+ 1.28+ 1.74+ 1.60+ 1.78+ 1.79+ 1.90+

(prmol/g 0.08ghi  0.28hi 0.191 0.03gh  0.23ghi  0.18gh  0.38gh  0.42fgh



Treat CH/Bet CH/5B CH/330 CS/Bet CS/5B  CS/330
Parameter CH CS
ment a B 9 a B 9
Frogt | 388F 247 2374 2024 332+ 227+ 205+ 2697
0.16a 032de  0.11de  0.06bc  0.11b  0.30def 0.26efg 0.33cd
651.83 (8000 72000 45000  apaas 83333 53333 83467
+ + + +
CK + 231.00de 200.00c = + 231860 128.00
Leaf POD 97.87feh © P © 76.48gh 53.28h or ¢ 86.58gh o ¢
(U/;n\;l'g 72889 98556  1086.67 720.00 76444 .o . 114667 102533
) b E + + + + PROT 4 +
TSt 65.06def  25.00bcd  146.00b  40.00ef  252.60d 160.00a  238.00b
70.00a
g e c g efg b cd
oK 1+569'88 1504.74 155525 1575.19 1618.64 f24'94 lf66'73 1564.58
* +60.00c +850b +6.00b +8.13a - - +9.50b
(LUe/":iiiO.z 11456  — 00 & - =% 56004 22.50c
FW)  po 155032157618 17916 138316 1841 DS 57548 1576.18
+5. +3. - - - - +38. +3.
+£3.00b £3.006 choh 250ab  5.50ab  5.50ap o000 £3.000
763+ 688+ 741+ 732+ 1069+ 819+ 664+ 9.96+
(%e/ﬁii’? cK 121bed  1.36¢d  0.64cd  026cd  1.71b  0.88bed 0.62d  1.02bc
FW) & Frogt | 867F 745+ 1072+ 1485+ 14.03% 1509+ 1504+ 987+
137bcd  1.05bed  2.16b  327a  292a  0.56a  2.12a  1.20bed
50495  778.89 64:9'99 42381  323.67 22381 337.14  369.05
CK + + 2_00 00 + + + + +
Leaf APX 71.29f  71.00def € 80.00ef 60.29¢f 40.00f  71.00ef  50.00ef
(U/min * g
FW) 1731.09  3423.81  3060.00 2000.00 1916.67 1+590'00 4190.48 1+152'38
Frost + + + + + 5_80 00 + 6_00 00
906.15c ~ 720.00ab 550.00b 150.00c 500.00c " € 270.00a o ¢
Table S13 Two-way ANOVA results (scion x rootstock)
Parameter Scion (S) Rootstock (R) Scion X Rootstock (SXR)
F-value (P) F-value (P) F-value (P)
Leaf H,0, 12.75 (<0.001) 28.32 (<0.001) 7.91 (<0.01)
Leaf POD 9.26 (<0.01) 15.68 (<0.001) 6.43 (<0.01)
Leaf SOD 4.82 (<0.05) 21.45 (<0.001) 8.77 (<0.001)
Leaf CAT 11.39 (<0.001) 18.27 (<0.001) 5.92 (<0.01)
Leaf APX 15.18 (<0.001) 32.74 (<0.001) 9.43 (<0.001)

Table S14 Spring frost resistance affiliation function values for different grafted vines of

‘Cabernet Sauvignon’

CS CS/Beta CS/5BB CS/3309
Leaf REL 0.000 0.542 1.000 0.077
Fy/F 0.000 0.892 1.000 0.351
chlorophyll 0.000 1.000 0.857 0.076
Leaf soluble sugar 1.000 0.546 0.000 0.232
Leaf soluble protein 1.000 0.910 0.000 0.467
Leaf proline 1.000 0.000 0.941 0.453



Leaf H202 0.000 0.849 1.000 0.634

Superoxide anion 0.000 0.880 0.742 1.000
Leaf MDA 0.000 0.719 0.648 1.000
Leaf CAT 0.069 0.000 0.393 1.000
Leaf POD 0.353 0.834 1.000 0.000
Leaf SOD 0.000 1.000 0.740 0.241
Leaf APX 0.264 0.190 1.000 0.000
Root REL 0.000 0.961 1.000 0.861

Root proline 0.745 0.000 1.000 0.015
Root soluble sugar 1.000 0.000 0.423 0.229
Root MDA 0.000 0.622 1.000 0.681
Root H20» 0.000 0.873 1.000 0.253
VwCBF1 0.000 0.658 1.000 0.462
VvCBF2 1.000 0.792 0.458 0.000
VvCBF3 0.000 1.000 0.464 0.468
D-Vaule 0.306 0.632 0.746 0.405
Rank 4 2 1 3

Table S15 Spring frost resistance affiliation function values for different grafted vines of

‘Chardonnay’

CH CH/Beta CH/5BB CH/3309
Leaf REL 0.000 0.703 1.000 0.927
Fy/Fn 0.000 0.892 1.000 0.932
chlorophyll 0.000 0.411 0.952 1.000
Leaf soluble sugar 0.000 0.996 1.000 0.702
Leaf soluble protein 1.000 0.000 0.670 0.026
Leaf proline 0.000 0.662 0.435 1.000
Leaf H20» 0.000 1.000 0.915 0.842
Superoxide anion 0.000 0.932 1.000 0.909
Leaf MDA 0.000 1.000 0.841 0.710
Leaf CAT 0.408 0.747 1.000 0.000
Leaf POD 0.000 0.444 1.000 0.528
Leaf SOD 0.000 1.000 0.480 0.282
Leaf APX 0.000 1.000 0.855 0.224
Root REL 0.000 0.131 1.000 0.759
Root proline 1.000 0.306 0.000 0.726
Root soluble sugar 0.104 0.000 0.805 1.000
Root MDA 0.000 0.890 0.786 1.000
Root H202 0.000 1.000 0.781 0.610
VwCBF1 0.000 0.565 1.000 0.331
VvCBF2 0.000 0.547 1.000 0.710
VvCBF3 0.018 0.573 1.000 0.000

D-Vaule 0.120 0.657 0.834 0.629



Rank 4 3 1

Table S16 Estimated survial rate of own-rooted and grafted vines under frost stress.

Own-rooted vines Survial rate  Grafted vines Survial rate

CS 53.3% CS/5BB 93.3%
CH 40.0% CS/Beta 86.7%
5BB 86.7% CS/3309 80.0%
Beta 93.3% CH/5BB 86.7%
3309 73.3% CH/Beta 73.3%

CH/3309 73.3%




