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Figure S1. DSC thermograms for pure PHBV-15 to PHBV-84, (a) second heating scan; and (b) first
cooling scan.
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Figure S2. (a) TGA thermograms; and (b) DTG thermograms for pure PHBV-15 to PHBV-84.
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Figure S3. '"H-NMR spectrum of PHBV-61, (a) structure; and (b) peak assignments.

Table S1. ®C-NMR chemical shifts for carbonyl and methylene carbons in PHBV operational day

61.

Functional group Chemical Shift (5, ppm) Sequence
C=0 (B1, V1) 169.56 V¥V
169.38 B*V
169.35 V*B
169.18 B*B
CH2 (V2) 38.86 BV*B
38.83 VV*B
38.73 BV*V
38.71 VV*V
CH-: (B2) 40.87 B*B
40.83 B*V
CH2 (V4) 26.91 BV*B
26.88 VV*B
26.85 BV*V
26.82 VV*V




The coefficient of R is defined as [1]:

Ly _ 1§
R=%=-+%  (EqS])
14 B

LY and L} indicate the number average lengths of HV and HB blocks in the copoly-
mers on the experimental triad level which can be calculated by the following equations:
E _ (Fyvv+Fyvp+Fpyv+FpyB)
Lv = (FBvB*+FyvB) (Bq 52)

(Fggg + Fypp + Fppy + Fypy)

15 =
(Fvsv + Fypg)

Fxyz shows the relative molar fraction of XYZ triad sequence. L and L% are the num-
ber average lengths of HV and HB blocks gained from HB and HV units which are statis-
tically random distributed in the copolymer and are defined by following equations:

L} =K+1 (Eq S3)
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K is the ratio between the concentration of HB and HV units in the copolymer [1].

The diad and triad sequence distribution of PHBV biopolymer samples were calcu-
lated using three models as following [2,3]:

(i) Bernoullian statistics model, the simplest random copolymer model, which de-
scribes a statistically random copolymer. Calculation was expressed with the experi-
mental mole fraction of 3HV unit (F¥).

Fyv= (FvE)? (Eq S4)

Fve= Fpv= FvE (1- FvE)
Fpp= (1- FvE)?
Fvvv=(FvE)3
Fovv= Fvvs= (FvE)2 (1- FvE)
Fpvs= FvE (1- FvE)?

Where Fvv, Fvs, Fsv, and Fss (Fxyrepresents the mole fraction of XY sequence). The
parameters associated with the superscript E shows the values that can be determined
experimentally.

(ii) First-order Markovian model that is applicable on block, random and alternative
copolymers. The relations can be described as follows:
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Where Pijj(i=j= B or V) is the conditional possibility of j addition to the i last unit at the
propagating chain end i with the relations that Psv+Pss=1 and Pvs+ Prv=1
(iii) A mixture of two Bernoullian random copolymers. If two Bernoullian model co-
polymers with the 3HV mole fractions of A and B are mixed with a molar ratio of X:(1-X),
then the three values of A, B, and X can be determined from the molar fractions of 3HV-
centered triad sequences through the following equations using the Newton Method and
MATLAB R2014a software. A, B, X in these equations must be between 0 and 1.
FE,, =Ffp =A*(1—-A)X+B*(1-B)(1-X) (Eq S6)
FE,5 = A(1 — A)2X + B(1 — B)2(1 — X)
FE,, = A3X + B3(1 - X)
F,=AX+B(1-X)
Fp=1-AX+1-B)(1-X)
F,y = A2X + B2(1 - X)
Fyp = Fgy = A(1 — A)X + B(1 - B)(1 - X)
Fgs = (1 — A)2X + (1 — B)*(1 — X)
FVVV = A3X + B3(1 - X)

FBVV = FVVB = A2(1 _A)X + BZ(l - B)(l _X)

Favs = A(1 — A)2X + B(1 — B)2(1 — X)



Lv*is known as experimental number average sequence lengths of HV units, Ly is
number average sequence length of randomly distributed HV units in copolymer, k is the
ratio between the concentration of HV and HB units, Pij’s are four conditional probabili-
ties, and r1r2 is the reaction index for PHBV.
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